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Aviation Rulemaking Advisory 
Committee; Ab Carrier Operations 
Subcornmlttes; Nobe AtrstcmMt 
Takeoff Profib Worktng Group 
AOEliCY: Federal Aviation 
Administretion (FAA], DOT. 
ACnON: Notice of establishment of 
Noise Abatement Takeoff Pmfiles 
WoAing Group. 

SUMMARY: Notice is gven6f the 
establishment of a Noise Abatement 
TAestf Profiles Working Gioup by the 
E ir Canis: @=~! ioz3  S6bccnmit:ee of 
11.2 Aviation Liemaking Advisory 
C;.n.-.it:ez. This Rotice informs tZle 
p~blic, of the a-tiviitiesof the Air Carrier 
Opsiations Subcommittee of the 
Aviation Rulemaking Advisory 
Comxitten. 
FOR FURTHER lMFORMATlON CONTACX 
Mr. David S. Potter, Executive Director, 
Air Carrier Operations Subcommittee, 
Flight Standzds Service (AFS-201), 800 
Independence Avenue, SW.. 
VJashiqtm, DC 20591, telephone: (202) 
267-8166; FAX: (202) 267-5230. 
SUPPUMSNTARY INFORMATIOtC The 
Fcderal Aviation Administration (FA4) 
esteblished an Aviation Rulemaking 
Advisory Committee (58 FR 2190, 
January 22,1991) which held its first 
meeting on May 23,1991 (56 FR 20492, 
May 3.1991). fi.2 Air Carrier Operations 
Subcommittee w2s established at the 
rr,eeting to provide advice and 
recomiiendations to the Director, FAA 
Flight Standards Service, on air  carrier 
operations, pertinent regulations, and 
associated advisory material. At its first 
meeting en May 24,1991 (56 FR 20432, 
May 3,199i), the subcommittee 
established the Noise Abataaent 
Takeoff Piofiles Working Group. 

Specifically, the working group’s task 
is the following: 

Determine close in [flaps down) end 
distant [flaps up) standard takeoff profiles 
and prepare the material for incorporation 
into Advisory Circular 91-53. 

- 

The Noise Abatement Takeoff Profiles 
Working Group will be comprised of 
experts from those organizations hwring 
an interest in the task assigned to it. A 
working group member need not 
necessarily be a representative of one of 
the organizations of the parent Air 
Carrier Operations Subcommittee or of 
the full Aviation Rulemaking Advisory 
Committee. An individual who has 
expertise in the subject matter and 
wishes to become a member of the 
working group should write the person 
listed under the caption “FOR FURTHER 
INFORMATION CONTACT” expressing that 
desire and describing his or her interest 
in the task and the expertise or she 
would being to the working group. The 
request will be reviewed with the 
subcommittee chair and working group 
leader, and the individual advised 
whether or not the request can be 
accommodated. 
The Secretary of Transportation has 

determined that the formation and use 
of the Aviation Rulemsking Advisory 
Com-it!ee and its subcommittee are 
necessary in the public interest in 
connection with die performznce of 
duties impcsed on the FAA by law. 
hiee:bigs of the Full c o a d t t e e  2nd m y  
subcommittees will be Gpen to the 
public except as au5orized by section 
lojd) of the Federal Advisory CrJrrimit!ee 
Act. hfeetings cf tha Ncise AEekment 
Tzhof f  Profiks Working Group wiii not 
bc o>e:1 io the pilb!ic, except tfi L?I~ 
extent that individuals with an interest 
and expertise are selected to participate. 
No public announcement of working 
group meetings will be made. 

Issued in Washicgton, DC, on August 7, 

. 

- 

1991. 
David S. Potter, 
Executive Director, Air Carrier Operations 
Subccmmittee. Avia!ion Rulemakicg 
Advisory Commitlee. 
[FR Doc. 91-19175 Filed 8-12-91; 845 am] 
BILLING coo€ 1010-15u 
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DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

F l l E  C O P Y  

Aviation Rulemaking Advisory Comnittee; Air Carrier Operations Subcouxnittee; 

Noise Abatement Takeoff Profiles Working Group 

AGENCY: Federal Aviation Administration (FAA), DOT. 

ACTION: Notice of establishment of Noise Abatement Takeoff Profiles Working 

Group. 

SUMMARY: 

Profiles Working Group by the Air Carrier Operations Subcommittee of the 

Aviation Rulemaking Advisory Committee. 

activities of the Air Carrier Operations Subcommittee of the Aviation 

Rulemaking Advisory Committee. 

FOR FURTHER INFORMATION CONTACT: Mr. David S. Potter, Executive Director, Air 

Carrier Operations Subcommittee, Flight Standards Service (AFS-201), 

800 Independence Avenue, SW., Washington, D.C. 20591, Telephone: 

Notice is given of the establishment of a Noise Abatement Takeoff 

This notice informs the public of the 

(202) 267-8166; FAX: (202) 267-5230. 

SUPPLEMENTARY INFORMATION: The Federal Aviation Administration (FAA) 

established an Aviation Rulemaking Advisory Committee ( 5 6  FR 2190, January 22, 

1991) which held its first meeting on May 23, 1991 (56 FR 20492, May 3 ,  1991). 

The Air Carrier Operations Subcommittee was established at that meeting to 

provide advice and recommendations to the Director, FAA Flight Standards 

Service, on air carrier operations, pertinent regulations, and associated 

advisory material. At its first meeting on May 2 4 ,  1991 ( 5 6  FR 20492, May 3 ,  



1991), the subcommittee established the Noise Abatement Takeoff Profiles 

Working Group. 

Specifically, the working group's task is the following: 

Determine close in (flaps d a m )  and distant (flaps up) 

standard takeoff profiles and prepare the material for 

incorporation into Advisory Circular 91-53. 

The Noise Abatement Takeoff Profiles Working Group will be comprised of 

experts from those organizations having an interest in the task assigned to 

it. 

the organizations of the parent Air Carrier Operations Subcommittee or of the 

full Aviation Rulemaking Advisory Committee. An individual who has expertise 

A working group member need not necessarily be a representative of one of 

in the subject matter and wishes to become a member of the working group 

should write the person listed under the caption "FOR FURTHER INFORMATION 

CONTACT" expressing that desire and describing his or her interest in the task 

and the expertise he or she would bring to the working group. The request 

will be reviewed with the subcommittee chair and working group leader, and the 

individual advised whether or not the request can be accommodated. 

The Secretary of Transportation has determined that the formation and use 

of the Aviation Rulemaking Advisory Committee and its subcommittees are 

necessary in the public interest in connection with the performance of duties 

imposed on the FAA by law. Meetings of the full committee and any 

subcommittees will be open to the public except as authorized by section lO(d) 

of the Federal Advisory Committee Act. 

Takeoff Profiles Working Group will be not be open to the public, except to 

Meetings of the Noise Abatement 

2 



the extent that individuals with an interest and expertise are selected to 

participate. No public announcement of working group meetings will be made. 

Issued in Washington, DC, on Augus t  7, 1991 

David S. Potter 
Executive Director 
Air Carrier Operations Subcommittee 
Aviation Rulemaking Advisory Committee 
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AIRPORT OPERATORS COUNCIL INTERNATIONAL 

July 30, 1991 

Mr. Richard Deeds, Chairman - 
Noise Abatement Working Group 
FAA Aviation Rulemaking Advisory Committee 
C/O Mr. Wes Euler 
Federal Aviation Administration 
800 Independence Avenue, SW 
Washington, DC 20591 

Dear Mr. Deeds: 

On July 31, 1991, the Noise Abatement Working Group will submit its report and 
recommendations regarding minimum performance criteria for noise abatement 
departure procedures to the Air Carrier Operations Subcommittee of the Aviation 
Rulemaking Advisory Committee. The Airport Operators Council International (AOCI) 
participated in the June 26, 1991 and the July 24, 1991, meetings of the Working 
Group during which these recommendations were formulated. AOCI wishes to 
emphasize and supplement certain of the Working Group recommendations. 

As Recommendation #4 of the Working Group report reflects, the "informal" 
FAA/lndustry Working Group formed by FAA last fall, conducted a "preliminary" noise 
assessment of the proposed "close in" and "distant" noise abatement departure 
procedures using a Boeing 737-300 simulator in an attempt to identrfy the 
environmental impacts, specifically noise-related, of the procedures. The Noise 
Abatement Working Group recognizes that the limited test did not provide a sufficient 
basis upon which the Group could accurately determine noise benefit or disbenefit 
resulting from the proposed procedures. The Group, therefore, recommends that FAA 
undertake a "Phase 2" analysis of the proposed departure profiles to identify which 
profile "is preferable from environmental standpoints". 

We concur in the need to address the noise and other environmental effects of the 
proposed revisions to AC91-53. The information to be developed is important if airport 
operators and local communities are to receive a meaningful opportunity to comment 
on the proposed AC revisions (and any related amendments to the Operating 
Certificates of the Airlines). 

International Headquarters: 1220 Nineteenth Street, N.W.. Suite 200, Washington, D.C. 20036 
Phone (202) 293-8500 

Telex: (Toronto) 06217827:lPS (London) 265037: IPS 
(First line of message should read: "MAILBOX TO AOCI") 

Telefax: (202) 331-1362 



NOISE National Organization to Insure a Sound-controlled Environment 

1225 Eye Street N .  W.  Suite 300 Washington, DC 20005 2021682-9386 

MINORITY REPORT 
DISSENTING FROM THE REPORT 

OF THE NOISE ABATEMENT WORKZNG GROUP 
AIR CARRIER OPERATIONS SUBCOMMITTEE 

AVIATION RULEMAKING ADVISORY COMMI?TEE 

The National Organization to Insure a Sound-controlled Environment (NOISE) 
res ectfully submits this minority report, dissenting from the close-in (flaps down) 
an B distant (flaps up) standard takeoff profile procedures developed by the Noise 
Abatement Working Group, based on the concerns outlined below. NOISE is an 
association of local government officials most of whose communities are impacted by 
noise from airports operated by other entities. Consequently our chief oal is to abate 
airport noise and certainly to prevent any increase in noise that would % ring more 
people into the 65 Ldn contour. 

To achieve this end our member governments have worked together in their own 
regions with counterpart munici alities and with airport operators, both through the 

designed to minimize the impact of airport noise on citizens. Our commitment to 
noise relief takes second lace to  only one other consideration, and that is our 
commitment to safety. Af members of WOISE firmly believe that safe operation of 
aircraft is and ought to be the primary consideration of federal regulators, the 
airlines, the aircraft manufacturing industry, the pilots, and the communities. 

The proposal of the Federal Aviation Administration to publish an Advisory Circular 
mandating standardized noise abatement takeoff profiles nationwide has been 
presented chiefly as a safety issue. Hence NOISE has come reluctantly to the 
conclusion that it must dissent from the recommendation of the Working Group. 
However, our dissent should not be viewed as a lack of concern for safe air carrier 
operations. We want to reiterate our firm commitment to safety. But we also want it 
understood that we have not seen objective data showing conclusively that current 
rocedures are unsafe. In the absence of such evidence, we are concerned that the 

clearly drawn. 

Much prior effort by an informal working group of FAA and industry representatives 
has gone into this proposed AC, and we are told that it is imperative that the AC be 
published as soon as possible in order to improve the safety of air carrier operations 
and impose standardization on what is described as a proliferating array of local 
procedures. It has been extremely difficult for NOISE, in only two meetings of the 
Noise Abatement Working Group, to asp the implications of the proposed AC and 

Part 150 planning process as we P 1 as through implementation of land-use policies 

P ine between what is unsafe and what is safe but inconvenient for the airlines be 

fr material that was r efore the informal workin oup for two years, 
with the implications of the safety issue, ami t e sense of urgency 
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NOISE is dee ly concerned that the intention of FAA is to rush into effect a 

prior evaluation of either the environmental or the operational impacts of that policy. 
When the AC is implemented, each airline may select either a close-in or distant 
profile for each type of aircraR in its fleet for use on each runway at  each airport it 
serves. Different carriers could choose differently between the close-in or distant 
options regardless of the actual distribution of land uses around the airport. 

While some simulations have been done, no actual testing of the effect such choices 
will have on major airports has been carried out. But logic suggests that the policy 
would s i m p l e  procedures for the airlines whle complicating them for the airports, 
who must accommodate a mix of airline procedures which, from the airports' point of 
view, would be more nonstandard and proliferatin than the ai ort procedures the 

guess. These problems would not necessarily be corrected by language NOISE asked 
to be inserted in the draR AC requiring airlines to confer with airports before making 
their selection of procedures. 

mandatory po P icy affecting every airport in the United States without conducting a 

carriers currently complain of. Whether they wou f d be unsafe a 'p so is anybody's 

It is readily admitted by the proponents of the draft AC that its noise im act on 
communities around airports cannot be foreseen with accuracy, though t K e 
simulations are said to suggest that existing noise levels will not be worsened and 
industry representatives offer similar assurances. But again, lo c suggests that 
replacing a procedure at a given airport that all carriers must fo fii low with an array of 
procedures that each carrier has selected will, at the very least, redistribute the net 
noise and impose on surrounding communities a different pattern of noise impacts. 
Also unclear is the extent to which individual air orts have in lace vertical profiles 

profiles. 

Clearly it would not be desirable to implement a public policy that expands the 65 
Ldn contour - again, unless safety considerations demand it, as appears to be the case 
at  Oran e County Airport. Yet no evaluation has been done, and none is ap arently 

determine its likely noise impact. NOISE questions whether it is even permissible 
under the Administrative Procedures Act to issue an AC without having performed a 
prior environmental and operational assessment. 

The AC is to be published in the Feder a1 Rem 'ster with a comment period, but in the 
absence of evaluation data on environmentd and operational effects, it is hard to see 
how communities can have access to  information leading to useful comments. Thus 
the comment period wil l  necessarily be of limited value. Furthermore, NOISE admits 
to a degree of conhion regarding the vehicle chosen to implement the standard 
departure profiles. Our understanding is that an AC is just what the name implies, 
advisory in nature, not mandato in the sense of regulation. Yet the content of the 

attempting a rulemaking by another name and, if so, whether it is following 
appropriate procedures. 

which are a part of their Part 150 plans that mig R t be affected fi y the new pattern of 

propose 8 to  be done on a comprehensive basis, prior to publication of the A 8  to 

draR AC is clearly mandatory. & 's raises the question whether in fact FAA is 
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For the reasons above stated, NOISE recommends that publication of the AC be 
delayed pending testing at selected m a  or airports to determine environmental and 

draft AC is published for comment. 
operational impacts, and that the resu i ts of such tests be released at such time as the 

n 

Charles F. Price 
Executive Director 

July 30,1991 



Metropolitan Washington Airports Authority 

July 26 ,  1991 

Mr. Charles F. Price 
N.O.I.S.E. 
1225 Eye Street, N.W. 
Suite  300 
Waehington, D.C. 20005 

Re: Draft propoeal for FAA AC 91-XX 

Thank you for giving me an update on the  F M  Aviation 
Regulatory Advisory Committee's cfforts to draft  an advi8ory 
c i r c u l a r  addressing departure profiles. We are most interested 
in closely tracking this task to ita conclusion. 

Washington National Airport haa CL spec ia l  no i se  abatement 
departure profile which has been i n  effect sinca the first 
turbojets began scheduled servica i n t o  Washington National in 
1966, Our departure procedure request t h a t  aircraft climb to 
1500 F t .  under full climb power and t hen  reduce thrust ( to a 
setting which provides approx. 500 fpm on a hot day)# Once the 
aircraft are beyond t h e  10 DME arc reapplication of climb power 
is allowed. This procedure waa designed, tested and implemented 
by the FAA prior to  the beginning of scheduled jet service i n t o  
Washington National. 

We are concerned that adoption o f  the proposal as drafted 
would lead to a variety of flight profiles lean effective than 
the currant procedur88. 
possibility that the advisory circular may ba developed in 
advance of any real consideration of t h e  potentially adverse 
impacts to the noise  situation surrounding Wa8hington National 
and other airports, 

Theme canccrnr are heightened by the 

If I can be o f  any assistance to you on t h i s  matter please 
let me know, 

Very * truly yours, 

Manager, Environmental Staff 
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Enc losu re  2 
DRAFT AC 91-XX 

NOISE ABATEMENT DEPARTURE PROFILES 

[ D r a f t  Revised  J u l y  2 4 ,  1 9 9 1 1  

PURPOSE. 

T h i s  Advisory  C i r c u l a r  (AC) p r o v i d e s  a t e c h n i c a l  a n a l y s i s  . 
and d e s c r i p t i o n  of  d e p a r t u r e  prof i1e :s  t h a t  are c o n s i s t e n t  
w i t h  t h e  F e d e r a l  A v i a t i o n  A d m i n i s t r a t i o n ' s  s a f e t y  
r e s p o n s i b i l i t i e s  and have t h e  p o t e n t i a l  f o r  p r o v i d i n g  
aba tement  of  a i r c r a f t  n o i s e  d u r i n g  t a k e o f f .  T h i s  AC 
describes safe s t a n d a r d  d e p a r t u r e  p r o f i l e s  f o r  s u b s o n i c  
tu rbo je t -powered  a i r p l a n e s  w i t h  more t h a n  7 5 , 0 0 0  pounds 
Maximum C e r t i f i e d  Gross  Takeoff  Weight (MGTW),  c o n s i s t e n t  
w i t h  t h e  a i r w o r t h i n e s s  s t a n d a r d s  r e q u i r e d  f o r  t y p e  
c e r t i f i c a t i o n  o f  F e d e r a l  A v i a t i o n  R e g u l a t i o n s  (FAR) P a r t  25  
and t h e  g e n e r a l  o p e r a t i o n a l  and f l i g h t  r u l e s  of FAR P a r t  9 1 .  

BACKGROUND. 

a .  For  s e v e r a l  y e a r s ,  t h e  FAA has been a c t i v e l y  i n v o l v e d  
i n  c o n t i n u i n g  e f f o r t s  t o  deve lop  and p r o v i d e  safe  and 
e f f e c t i v e  c o n t r o l  and abatement  of a i r c r a f t  p o i s e .  
p a r t  o f  t h a t  commitment, t h e  F?LA has worked w i t h  
a i r p o r t  and a i r c r a f t  o p e r a t o r s ,  p i l o t s ,  s p e c i a l  
i n t e r e s t  g roups  and  o t h e r  federal ,  s t a t e ,  and l o c a l  
a g e n c i e s  i n  numerous programs f o r  e v a l u a t i n g  n o i s e  
l e v e l s  i n  t h e  a i r p o r t  envi ronment .  C o n s i d e r a t i o n  of 
v a r i o u s  d e p a r t u r e  f l i g h t  t r acks  and p r o f i l e s  has been 
i n c l u d e d  i n  t h e  d i s c u s s i o n s .  

A s  

b. From an  env i ronmen ta l  s t a n d p o i n t ,  whenever p o s s i b l e ,  
the avo idance  of  d e p a r t u r e s  o v e r  o r  near  n o i s e  
s e n s i t i v e  areas by the u s e  o f  p r e f e r e n t i a l  n o i s e  
abatement  runways and f l i g h t  t r acks  can  be an e f f e c t i v e  
a d d i t i o n  t o  a comprehensive n o i s e  abatement  program. 
The FAA a l s o  b e l i e v e s  t h a t  u s e  of  s t a n d a r d i z e d  n o i s e  
abatement  d e p a r t u r e  p r o f i l e s  f o r  t u rbo je t -powered  
a i r p l a n e s  which i n c o r p o r a t e  p r o p e r l y  managed a i r c r a f t  
v e r t i c a l  per formance  and which u s e  a p p r o p r i a t e  
c o n f i g u r a t i o n ,  speed  and t h r u s t  management may p r o v i d e  
a d d i t i o n a l  g e n e r a l  b e n e f i t s  t o  t h e  a i r p o r t  community. 
Such effect ive n o i s e  abatement  d e p a r t u r e  p r o f i l e s  may 
be used  i n  c o n j u n c t i o n  w i t h  p r e f e r e n t i a l  runway and 
f l i g h t  p a t h  t e c h n i q u e s  as  w e l l  as o t h e r  a c c e p t a b l e  
n o i s e  abatement  measures .  



c .  FAA rev iews  o f  a i r  c a r r i e r  n o i s e  abatement  p r o f i l e s  
i n d i c a t e  t h a t ,  i n  g e n e r a l ,  t h e  p rocedures  lack  
s t a n d a r d i z a t i o n  and r e s u l t  i n  v a r y i n g  d e g r e e s  of n o i s e  
c o n t r o l  and abatement  f o r  d i f f e r e n t  p o i n t s  a l o n g  t h e  
d e p a r t u r e  f l i g h t  t r acks .  The management of i n t r i c a t e  
p r o f i l e s  i s  s o  compl i ca t ed  t h a t  a l t h o u g h  t h e  d e p a r t u r e s  
p r o v i d e  n o i s e  r e d u c t i o n  a t  some p o i n t s  a l o n g  t h e  f l i g h t  
t r ack ,  p i l o t  a t t e n t i o n  t o  i n t e r i o r  c o c k p i t  d e t a i l s ,  
r e q u i r e d  by t h e  p r o c e d u r e s ,  may d i v e r t  a t t e n t i o n  
n e c e s s a r y  f o r  t r a f f i c  avoidance  and o t h e r  s a f e t y  
r e s p o n s i b i l i t i e s .  

d. I n  r e s p o n s e  t o  conce rns  f o r  t h e  development of non- 
s t a n d a r d  n o i s e  abatement  p r o c e d u r e s ,  an  o p e r a t i o n a l  
working group reviewed a v a i l a b l e  e x p e r i e n c e  and, 
u t i l i z i n g  a s i m u l a t o r ,  conducted  a proof  of  concept  
s t u d y  of  a v a r i . e t y  o f  p r o f i l e s ,  many c u r r e n t l y  employed 
i n  t h e  n a t i o n a l  a i r s p a c e  s y s t e m .  

3. RECOMMENDED NOISE AaATEMENT DEPARTURE PROFILES (NADPs). 

Minimum c r i t e r i a  have been e s t a b l i s h e d  which would p e r m i t  no 
more t h a n  two b a s i c  t y p e s  of  NADPs. These d e p a r t u r e  
p r o f i l e s  are a p p l i c a b l e  t o  a l l  t y p e s  of s u b s o n i c  t u r b o j e t  
a i r c r a f t  ove r  7 5 , 0 0 0  pounds.  The basic  types  of  NADPs a r e  
t h e  " c l o s e - i n "  and " d i s t a n t "  p r o f i l e s  f o r  a i r c r a f t  ove r  
7 5 , 0 0 0  pounds t a k e o f f  g r o s s  we igh t .  I f ,  f o r  any a i r c r a f t  
t y p e  u t i l i z i n g  a s p e c i f i c  runway i n  t h e  U . S .  there i s  n o t  a 
n o i s e  b e n e f i t  from t h e  u s e  of  these s t a n d a r d  p r o f i l e s ,  t h e n  
a n o i s e  abatement  p r o f i l e  need n o t  be used  f o r  t h a t  runway. 
I t  a l s o  s h o u l d  be unde r s tood  t h a t ,  a t  times, a normal 
t a k e o f f  may r e s u l t  i n  an  e q u i v a l e n t  n o i s e  aba tement .  

a .  D E F I N I T I O N S  

1. CLOSE-IN TAKEOFF PROFILE: NADPs op t imized  f o r  
n o i s e  s e n s i t i v e  areas l o c a t e d  i n  c l o s e  p r o x i m i t y  
t o  an  a i r p o r t  runway. 

2 .  DISTANT TAKEOFF PROFILE: NADPs op t imized  f o r  a l l  
o t h e r  n o i s e  s e n s i t i v e  areas. 

3. - AGL: Above Ground Level .  



b. APPLICABILITY 

1. Each o p e r a t o r  i s  r e s p o n s i b l e  f o r  choos ing  a s i n g l e  
c l o s e - i n  and a s i n g l e  d i s t a n t  NADP f o r  each 
a i r c r a f t  t y p e  w i t h i n  t h e i r  f l e e t .  A d d i t i o n a l l y ,  
e i ther :  (1) one of t h e  NADPs, o r  ( 2 )  t h e  normal 
t a k e o f f  p r o c e d u r e  would have t o  be i d e n t i f i e d  a s  
t h e  s t a n d a r d  t o  be used  f o r  each runway a t  each  
Un i t ed  S ta tes  a i r p o r t  f o r  each  of  t h e  a i r c r a f t .  

2 .  The c l o s e - i n  and d i s t a n t  N A D P s  r e q u i r e  approva l  i n  
a i r  ca r r i e r  O p e r a t i o n s  S p e c i f i c a t i o n s *  s u c h  t h a t  
t h e  s i n g l e  c l o s e - i n  NADP, s i n g l e  d i s t a n t  NADP, o r  
t h e  normal p rocedure  f o r  a g iven  a i r c r a f t  t y p e  
would be appl icab1,e  t o  a Uni ted  S ta tes  a i r p o r t  
runway. A s  p r o v i d e d  f o r  i n  Pa rag raphs  4c and 4d 
of  t h i s  AC, p i l o t s  are  a u t h o r i z e d  t o  d e v i a t e  from 
these p r o c e d u r e s .  

C .  CLOSE-IN NADP ( M I N I M U M  C R I T E R I A 1  
(see F i g u r e  1) 

1. 

2 a .  

2b. 

A t h r u s t  cu tback  i n i t i a t i n g  a l t i t u d e  of n o t  less 
t h a n  8 0 0  feet AGL must be used .  

For  a i r c r a f t  w i thou t  an  o p e r a t i o n a l  a u t o m a t i c  
t h r u s t  r e s t o r a t i o n  s y s t e m ,  t h e  t h r u s t  l e v e l  
ach ieved  and ma in ta ined  f o r  t h e  f l a p  c o n f i g u r a t i o n  
of  t h e  a i r c r a f t ,  a f t e r  t h r u s t  r e d u c t i o n ,  s h a l l  n o t  
be less t h a n  t h a t  t h r u s t  n e c e s s a r y  t o  m a i n t a i n  t h e  
t a k e o f f  path e n g i n e - i n o p e r a t i v e  climb g r a d i e n t s  
specified i n  FAR 25 .111(c )  (3)  i n  t h e  e v e n t  of  an 
e n g i n e  f a i l u r e .  

For  a i r c r a f t  w i t h  an o p e r a t i o n a l  a u t o m a t i c  t h r u s t  
r e s t o r a t i o n  system, t h e  t h r u s t  l e v e l  a c h i e v e d  and 
m a i n t a i n e d  f o r  t h e  f l a p  c o n f i g u r a t i o n  of  t h e  
a i r c r a f t ,  a f te r  t h r u s t  r e d u c t i o n ,  s h a l l  n o t  be  
less t h a n  t h a t  t h r u s t  n e c e s s a r y  t o  m a i n t a i n  a 
t a k e o f f  p a t h  e n g i n e - i n o p e r a t i v e  climb g r a d i e n t  of  
0%,  p r o v i d e d  t h a t  t h e  a u t o m a t i c  t h r u s t  r e s t o r a t i o n  
s y s t e m  w i l l  as a minimum e n s u r e  s u f f i c i e n t  t h r u s t  
r e s t o r a t i o n  t o  m a i n t a i n  t h e  t a k e o f f  p a t h  engine-  
i n o p e r a t i v e  climb g r a d i e n t s  s p e c i f i e d  i n  FAR 
2 5 . 1 1 1 ( c )  (3)  i n  t h e  e v e n t  of an e n g i n e  f a i l u r e .  

* The approva l  p r o c e s s  t o  be de te rmined  by FAA, t o  i n c l u d e  
P a r t  9 1  and 125 o p e r a t o r s .  



d.  

3 .  During t h e  t h r u s t  r e d u c t i o n  ( c u t b a c k ) ,  t h e  
p i t c h o v e r  r a t e  and  t h r u s t  r e d u c t i o n  must be  
c o o r d i n a t e d  t o  p r o v i d e  a decrease i n  p i t c h  
c o n s i s t e n t  w i t h  a l l o w i n g  i n d i c a t e d  a i r s p e e d  t o  
decay by no more t h a n  5 k n o t s  below t h e  a l l - e n g i n e  
t a rge t  climb speed ,  and i n  no case s h a l l  speed  be 
p e r m i t t e d  t o  decay below V, f o r  t h e  a i r c r a f t  f l a p  
p o s i t i o n  a c h i e v e d  a t  t h e  t i m e  of t h r u s t  r e d u c t i o n  
comple t ion .  

4 .  Ma in ta in  a t  l eas t  t h o s e  speed  and t h r u s t  c r i t e r i a  
t o  n o t  less t h a n  3 , 0 0 0  feet  AGL, o r  u n t i l  p a s t  t h e  
n o i s e  s e n s i t i v e  area (whichever  o c c u r s  f i r s t ) ,  
i n i t i a t e  t h e  f l a p  r e t r a c t i o n  on t h e  a p p r o p r i a t e  
speed  s c h e d u l e  and t r a n s i t i o n  t o  normal e n r o u t e  
climb p r o c e d u r e s .  

DISTANT NADP ( M I N I M U M  C R I T E R I A )  : 
(see F i g u r e  2 )  

1. A f l a p  r e t r a c t i o n  i n i t i a t i n g  a l t i t u d e  o f  n o t  less 
t h a n  4 0 0  feet  AGL must be used .  

2 .  Retract  f l a p s  w h i l e  a c c e l e r a t i n g  on t h e  
a p p r o p r i a t e  speed  schedu le ,  t h e n  cu tback  t h r u s t  a s  
fo l lows ;  

3 .  Cutback t h r u s t  may b e  set  a t  an  i n t e r m e d i a t e  o r  
z e r o  f l a p  s e t t i n g .  Thrus t  cu tback  may n o t  be  
i n i t i a t e d  a t  an  a l t i t u d e  of  less t h a n  800  feet  
AGL. Fo r  e a c h  p o i n t  a l o n g  t h e  f l i g h t  p a t h ,  t h e  
t h r u s t  s h a l l  be s u f f i c i e n t  t o  m a i n t a i n  t h e  t a k e o f f  
p a t h  e n g i n e - i n o p e r a t i v e  climb g r a d i e n t s  a p p l i c a b l e  
i n  Pa rag raphs  3 ( d )  ( 4 )  (a  o r  b )  of  t h i s  AC f o r  t h e  
f l a p  c o n f i g u r a t i o n  a t  each p o i n t .  

4a. For  a i r c r a f t  w i thou t  a n  o p e r a t i o n a l  a u t o m a t i c  
t h r u s t  r e s t o r a t i o n  system, t h e  t h r u s t  l e v e l  
ach ieved  and ma in ta ined  f o r  t h e  f l a p  c o n f i g u r a t i o n  
of t h e  a i r c r a f t  a f t e r  t h r u s t  r e d u c t i o n  s h a l l  n o t  
be less t h a n  t h a t  t h r u s t  n e c e s s a r y  t o  m a i n t a i n  t h e  
t a k e o f f  p a t h  e n g i n e - i n o p e r a t i v e  climb g r a d i e n t s  
s p e c i f i e d  i n  FAR 25 .111(c )  ( 3 )  i n  t h e  e v e n t  of an  
e n g i n e  f a i l u r e .  



4 b .  Fo r  an a i r c r a f t  w i t h  an  o p e r a t i o n a l  a u t o m a t i c  
t h r u s t  r e s t o r a t i o n  s y s t e m ,  t h e  t h r u s t  l e v e l  
a c h i e v e d  and m a i n t a i n e d  f o r  t h e  f l a p  c o n f i g u r a t i o n  
o f  t h e  a i r c r a f t ,  a f t e r  t h r u s t  r e d u c t i o n ,  s h a l l  n o t  
be less t h a n  t h a t  t h r u s t  n e c e s s a r y  t o  m a i n t a i n  a 
t a k e o f f  p a t h  e n g i n e - i n o p e r a t i v e  climb g r a d i e n t  of  
0 % ,  p r o v i d e d  t h a t  t h e  a u t o m a t i c  t h r u s t  r e s t o r a t i o n  
sys tem w i l l ,  a s  a minimum, e n s u r e  s u f f i c i e n t  
t h r u s t  r e s t o r a t i o n  t o  m a i n t a i n  t h e  t a k e o f f  p a t h  
e n g i n e - i n o p e r a t i v e  climb g r a d i e n t s  s p e c i f i e d  i n  
FAR 25.111 (c )  ( 3 )  i n  t h e  e v e n t  of an e n g i n e  
f a i l u r e .  

5 .  During t h e  t h r u s t  r e d u c t i o n  ( c u t b a c k )  , t h e  
p i t c h o v e r  r a t e  and t h r u s t  r e d u c t i o n  must be 
c o o r d i n a t e d  t o  p r o v i d e  a decrease i n  p i t c h  
c o n s i s t e n t  w i t h  a l l o w i n g  ind ica ted  a i r s p e e d  t o  
decay by no more t h a n  5 k n o t s  below t h e  a l l - e n g i n e  
t a rge t  climb speed ,  and i n  no case s h a l l  speed  be 
p e r m i t t e d  t o  decay below V, f o r  t h e  a i r c r a f t  f l a p  
p o s i t i o n  a c h i e v e d  a t  t h e  t i m e  of t h r u s t  r e d u c t i o n  
comple t ion .  

6 .  Main ta in  a t  l ea s t  t h o s e  speed  and t h r u s t  c r i t e r i a  
t o  n o t  l ess  t h a n  3 , 0 0 0  feet AGL, o r  u n t i l  p a s t  t h e  
n o i s e  s e n s i t i v e  a r e a  (whichever  o c c u r s  f i r s t ) ,  
t h e n  t r a n s i t i o n  t o  normal e n r o u t e  climb 
p r o c e d u r e s .  

4 .  OPERATIONAL REQUIREMENTS : 

a .  A u t h o r i z a t i o n  t o  u s e  s t a n d a r d  t a k e o f f  p r o f i l e s  f o r  a 
specif ic  a i r c r a f t  t y p e ,  which a r e  i n t e n d e d  t o  p r o v i d e  
n o i s e  abatement  b e n e f i t ,  s h o u l d  be i n c l u d e d  i n  a i r  
ca r r i e r  O p e r a t i o n s  S p e c i f i c a t i o n s .  No t a k e o f f  
p rocedure  may be per formed t o  p r o v i d e  n o i s e  abatement  
u n l e s s  it is a u t h o r i z e d  i n  t h e  a i r  ca r r i e r  O p e r a t i o n s  
S p e c i f i c a t i o n s .  Each a i r  car r ie r  o p e r a t i n g  subson ic  
t u r b o j e t  powered a i r p l a n e s  i n  e x c e s s  of 7 5 , 0 0 0  pounds 
MGTW s h o u l d  make a p p l i c a t i o n  t o  t h e  FAA t o  amend i t s  
O p e r a t i o n s  S p e c i f i c a t i o n s  t o  s p e c i f i c a l l y  a u t h o r i z e  t h e  
s t a n d a r d  NADPs. 

b. T h i s  AC s h o u l d  n o t  be c o n s t r u e d  t o  a f fec t  t h e  
r e s p o n s i b i l i t i e s  and a u t h o r i t y  of t h e  p i l o t  i n  command 
f o r  t h e  safe o p e r a t i o n  o f  t h e  a i r c r a f t  under  FAR P a r t  
9 1 . 3  o r  o t h e r  r e g u l a t i o n s .  The recommended NADPs do 
n o t  a p p l y  when o t h e r w i s e  directed by ATC, and do n o t  
app ly  subsequen t  t o  t h e  f a i l u r e  of  an eng ine .  



Enc losu re  3 
7 / 2 4 / 9 1  

Guidelines for Select ion of Standard Noise 
Abatement Departure Prof i l e s  

1. With in  t h e  minimums specified i n  Enc losu re  #1, each  a i r c r a f t  
o p e r a t o r  s h o u l d  de t e rmine  t h e  f o l l o w i n g  f o r  each a i r c r a f t  
t y p e :  

A. 

B .  

C lose - in  community n o i s e  abatement  d e p a r t u r e  p r o f i l e  
(NADP) 
D i s t a n t  community n o i s e ' a b a t e m e n t  d e p a r t u r e  p r o f i l e  
(NADP 1 

2 .  I n  c o n s u l t a t i o n  w i t h  t h e  a i r p o r t  o p e r a t o r ,  t h e  a i r  ca r r i e r  
o p e r a t o r s  s h o u l d  select  o n l y  one NADP f o r  each a i r c r a f t  t y p e  
for each runway used  a t  U . S .  a i r p o r t s .  I f ,  f o r  any a i r c r a f t  
t y p e ,  f o r  a s p e c i f i c  runway i n  t h e  U.S., there  i s  n o t  a 
n o i s e  b e n e f i t  from t h e  u s e  of t h e s e  s t a n d a r d  p r o f i l e s ,  
an  NADP need  n o t  be used  f o r  t h a t  runway. 

t h e n  

3 .  For  each NADP t h e  a l t i t u d e  Above Ground Level  (AGL) a t  which 
t h r u s t  r e d u c t i o n  from t a k e o f f  t h r u s t  o r  a i r p l a n e  
c o n f i g u r a t i o n  change i s  i n i t i a t e d  must be s p e c i f i e d . *  

4. The selected n o i s e  abatement  d e p a r t u r e  p r o f i l e s  must be FAA 
approved f o r  a d d i t i o n  t o  t h e  a i r l i n e s ' s  O p e r a t i o n s  
S p e c i f i c a t i o n s . * *  

5. Any n o i s e  abatement  d e p a r t u r e  p r o f i l e  f o r  any a i r c r a f t  t y p e  
may be mod i f i ed  o r  r e p l a c e d  a t  any t i m e  i n  accordance  w i t h  
normal FAA a p p r o v a l  p r o c e d u r e s .  

* Does n o t  i n c l u d e  gear r e t r a c t i o n  
* *  A i r l i n e s  n o t  a u t h o r i z e d  t o  u s e  t a k e o f f  p r o f i l e s  n o t  i n c l u d e d  

i n  the O p e r a t i o n s  S p e c i f i c a t i o n s .  



ATTACHMENT 2 

JOINT F M / I N D U S T R Y  NOISE WORKING GROUP 

RECOMMENDATIONS 

BROAD OBJECTIVES: Before formulating recommendations, the 
working group reviewed the objectives on which the 
recommendations would be based. These objectives are summarized 
as follows: 

1. To enhance safety of flight operations while providing noise 
relief: 

a. To enhance safety through standardization by 
establishing national noise abatement procedures. To achieve 
this objective it is necessary to prohibit proliferation of 
numerous nonstandard noise abatement procedures tailored for 
unique airport/community environments. 

b. To establish noise abatement procedures that limit the 
number of takeoff profiles that the flightcrew must be trained to 
perf orm. 

c. To establish minimum operational criteria (a floor) 
and make these criteria mandatory, through Operations 
Specifications. 

d. To discourage noise measurements from being used as a 
means for controlling airport access which has caused operators 
and pilots to use unique and questionable procedures to remain 
competitive. 

2. To provide effective noise relief in an equitable manner: 

a. To provide maximum noise relief to communities in a 
manner that is consistent with safe operating practices and that 
are acceptable to the aviation industry as a whole. 

measurement programs which induce operators to service those 
communities with available Stage I11 aircraft, which inturn 
results in increased use of the noisier Stage I1 aircraft at 
other communities. 

b. To discourage the use of locally developed noise 

. . . . . . . 
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WorRina GrOUD Recommendation on the Number of AcceDtable Noise 
Abatement Procedures: Conceivebly an infinite number of noise 
abatement procedures could be devised and rationalized because of 
the following factors: 

1. The range of differences in operational performance and 
noise characteristics between aircraft types and the variety 
of takeoff configurations within aircraft types. 

2. The range of takeoff weights dictated by flight leg 
length. 

3. The wide range of ambient temperatures expereinced in 
nationwide operations. 

4. The many different community and airport physical 
layouts with unique environmental situations and the wide 
range of runway lengths. 

The working group considered these factors during their initial 
efforts to develop a flexible set of criteria which would provide 
both optimal noise relief and safe flight operations. In 
addition, the group believes there have been recent and dramatic 
changes within the industry that must be taken into account in 
the development of standard noise abatement procedures. These 
changes include the rapid growth of some air carriers; mergers of 
aircraft fleets, flightcrews, and operational procedures of other 
air carriers; and new procedures and systems designed to improve 
airport and airspace capacity. Other factors that were 
considered include the following: 

1. The rapid influx of new technology aircraft and flight 
guidance and control systems has resulted in different 
procedures and flightcrew workload requirements for each 
aircraft type. To also have significantly different noise 
abatement procedures for each aircraft type in a fleet, 
complicates the standardization of flight crew training, 
increases the difficulty in overcoming ingrained human habit 
patterns, and adversely affects retention of flightcrew 
proficiency. 

2. Many air carriers experience either continual or 
periodic turnovers of flightcrew member from one aircraft 
type to another and/or from one flightcrew position to 
another. This often results in flightcrews having a low 
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flight time experience in a particular aircraft type 
and/or flightcrew member position. To provide for 
different noise abatement procedures between aircraft 
types or different procedures for different airports 
exacerbates the problems associated with low flight time 
experience and appropriate crew pairing. . 

Because of these factors, the working group recommends that 
minimum criteria should be established which would permit no more 
than two basic types of noise abatement procedures. These 
procedures would be applicable to all types of turbojet aircraft 
over 75,000 pounds. The basic types of noise abatement 
procedures recommended are the "close-in" and the "distant" 
procedures (see recommendations for minimum criteria for noise 
abatement procedures). 
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WORKING GROUP RECOMMENDATION ON INITIATING ALTITUDE: For the 
purpose of this discussion the “initiating altitude” is the 
altitude in the initial climb after takeoff in which the first 
action is taken to initiate a thrust cutback or to initiate flap 
retraction with a subsequent thrust cutback for the purpose of 
noise reduction. 

During the takeoff maneuver, the dynamics of rapidly changing 
events such as rotation, establishment of initial pitch attitude, 
gear retraction, airspeed control, and other configuration 
changes, make the initial segment of the takeoff maneuver a 
critical phase of flight. During this segment there are high 
flightcrew workload requirements which include stabilization of 
the flight path as well as traffic vigilance, situational 
orientation, instrument scan, and awareness of aircraft 
performance. To encompass the spectrum of aircraft types, 
takeoff weights, configurations, and to provide for reasonable 
flightcrew workloads, a minimum altitude should be specified for 
initiating other actions for the purpose of noise abatement which 
compound flightcrew workloads. The working group believes that a 
minimum altitude of 800 feet would provide reasonable assurance 
that most aircraft types and flight crews can achieve a stable 
flight profile under relatively normal workload levels before 
initiating a thrust cutback or flap retraction. The group also 
recommends that 800 feet should be established as the minimum 
initiating altitude for the following additional reasons: 

1. 

2. 

3 .  

4 .  

A predominant and well established safety factor is the 
altitude gained immediately after liftoff. Altitude 
equates to time, airspeed, obstacle ‘clearance, reduced 
flightcrew workload and concentration inside the 
cockpit, and usually increased external visibility. 

The effects of windshear and wingtip vortex encounters 
are less critical at altitudes above 800 feet. 

Achievement of flight path stability at altitudes below 800 
feet enhances the flightcrew ability to exercise external 
vigilance. 

Power and configuration changes and mode switching initiated 
below 800 feet increase exposure to system failures and t h e  
associated’risks, earlier and a t  lower altitudes. This is 
especially true when such failures are induced by power 
changes, configuration changes and mode switching. 
Minimizing the failure risk while the flightcrew is 
establishing stabilized flight is more acceptable. In most 
cases the aircraft flight path will be stabilized by 800 
feet. 
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5 .  The level of 800 to 1,000 feet AFE is generally accepted 
by the air carrier industry as the standard clean up 
altitude for obstacle clearance purposes at most 
airports. Using a minimum of 800 feet, rather than a 
lower altitude, minimizes the need for changing the 
initiating altitude for obstacle clearance purposes at 
other airports. 

6. The level of 800 to 1,000 feet XFE permits time for the 
flightcrew to initiate navigation tasks before performing 
power and configuration changes. 

7. The altitude of 800 to 1,000 feet closely represents the 
altitude used within industry for normal operating 
procedures, thereby avoiding a requirement for special 
training. 

8 .  The  full operational capability of TCAS is not available 
below 1,000 feet. With the establishment of the 800 foot 
minimum thrust cutback criteria, full TCAS capability is 
available sooner and closer to the airport. 
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WORKING GROUP RECOMnGNOATION ON AMOUNT OF THRUST REDUCTION: 

Any thrust cutback after the aircraft has been established on a 
stablized flight path requires at least some flightcrew action to 
restablize the flight path. The greater the cutback, the greater 
the flightcrew workload required to stablize pitch attitude, 
airspeed, and thrust setting. The amount of flight path 
destabilization caused by a thrust cutback can vary significantly 
depending on flight conditions such as takeoff weight, ambient 
temperatures, and density altitudes. For example, a thrust 
cutback for noise abatement purposes when the aircraft is at a 
low gross weight in a cold temperature causes a much greater 
workload (sometimes unexpected) than when the aircraft is at a 
higher weight in a warmer temperature. The flightcrew workload 
can also be increased and compounded.at anytime by external 
influences such as navigation, ATC, and outside traffic viglance 
requirements, and weather related conditions including 
turbulence, ragged or intermediate cloudiness, temperature 
inversions, windshear, precipitation, icing, etc. 

In addition if standard close-in and distant noise abatement 
procedures involving deep thrust cutbacks are adopted, their use 
will become more frequent at many different airport/runway 
environments throughout the nation and at foreign locations. 
Because of the effect that a thrust cutback has on flightcrew 
workload and the chances that this effect may be more frequently 
compounded by external influences due to the increased usage of 
such procedures, the working group believes that a minimum 
criterion must be established for the amount of thrust that can 
be cutback. This minimum criteria must assure manageable 
workloads for the average flightcrew experience and capabilities 
without extraordinary training requirements. 

The working group also believes that a minimum criterion for the 
amount of thrust cutback must be established to ensure that 
sufficient performance margins and reserves are available 
throughout the noise abatement procedure. This minimum criteria 
must account for factors which degrade aircraft performance under 
normal flight conditions such as bank angles up to 30 degrees, 
windshear, temperature inversions, and less than scheduled engine 
power. The minimum criteria must also account for degraded 
aircraft performance resulting from emergencies such as an engine 
failure. 

The working group believes and recommends that the following 
minimum criteria should be established for the amount of thrust 
reduction permitted for noise abatement procedures. 
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1. Without Automatic Thrust Restoration Systems: The amount of 
thrust reduction must not be less than the thrust necessary, in 
the event of an engine failure, to maintain the takeoff path 
engine-inoperative climb gradients specified by FAR 25.111(c) (3). 
This miniarum thrust setting must be determined without 
considering the subsequent addition of thrust on the remaining 
engine(s1 from a p i l o t  action. 

2. With Authomatic Thrust Restoration Systems: The amount of 
thrust reduction must not be less than the thrust necessary, in 
the event of an engine failure, to maintain a takeoff path 
engine-inoperative climb gradient of not less than 0%. This 
minimum thrust setting must be determined without considering the 
subsequent addition of thrust on the remaining engine(s1 from an 
automatic thrust restoration system. Xn addition it must be 
shown that it is improbable that the thrust restoration system 
will fail to restore at least sufficient thrust to maintain the 
engine-inoperative gradients specified by FAR 25.111(c) ( 3 )  
without any pilot intervention. 
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WORKING GROUP RECOMMENDATIONS ON MINIMUM CRITERIA FOR NOISE 
ABATEMENT PROCEDURES: The following minimum criteria are 
recommended for the close-in and distant takeoff noise abatement 
procedures: 

A. CLOSE-IN NOISE ABATEMENT PROCEDURE (MINIMUM CRITERIA): 

1. An initiating altitude of not less than 800 
feet AFE must be used. 

2a. For aircraft without automatic thrust 
restoration systems installed, cutback 
thrust reduction shall be less than the 
thrust necessary to maintain the takeoff 
path engine - inoperative climb gradients 
specified in FAR 25.111(c) ( 3 ) .  If manual 
thrust reductions are used, the thrust shall 
be reduced at a normal rate. 

2b. For aircraft with automatic thrust 
restoration systems installed, cutback 
thrust reduction shall not be be less than 
that necessary to maintain a takeoff path 

. engine-inoperative climb gradient of not 
less than 0%. The rate of thrust reduction 
shall be at a normal rate. 

3 .  Maintain at least Vzp to not l.ess than 3,000 feet 
above field elevation or until past the noise 
sensitive area. 

NOTE: Vzp = Minimum maneuvering speed for configuration. 

4 .  Resume normal procedures. 

B. DISTANT NOISE ABATEMENT PROCEDURE (MINIMUM CRITERIA): 

1. An initiating altitude of not less than 800 feet must 
be used. 

2. Retract flaps/slats while accelerating on individual 
aircraft schedule. 

ATTCH 2 - 8 



3a. For aircraft without automatic thrust restoration 
systems installed, after flap retraction or at a 
partial flap setting, if appropriate, set cutback 
thrust. Cutback thrust reduction shall not be less 
than that necessary to maintain th-e takeoff path 
engine inoperative climb gradients specified in FAR 
25.111k) ( 3 ) .  If manual thrust reductions are used, 
the thrust shall be reduced at a normal rate. 

3b. For aircraft with automatic thrust 
restoration systems installed, after flap 
retraction or at a partial flap setting, if 
appropriate, initiate cutback thrust. 
Cutback thrust reduction shall not be less 
than that necessary to maintain a takeoff 
path engine-inoperative climb gradient of 
not less than 0%. The rate of thrust 
reduction shall be at a normal rate. 

1. Naintain at least Vzp to not less than 3,000 feet 
above.field elevation or until past the noise 
sensitive area. 

NOTE: Vzp = Minimum maneuvering speed for configuration. 

5 .  Resume normal procedures. 

ATTCH 2 - 9 



NOTES 

1. 

2. 

3 .  

4 .  

Operators may, at their discretion, develop and use a normal 
takeoff procedure when community noise considerations are 
n o t  a factor. The operator may not develop a normal 
procedure that prescribes a power or configuration change 
before attaining 800 feet AFE. 

The standard noise abatement profiles do not apply when it 
could be construed to affect the responsibilities and 
authority of t h e  pilot in command fo r  the safe operation of 
the airplane under FAR 91.3 or other regulations. 

Intermediate flap changes before the noise abatement 
initiating altitude are permitted when appropriate for climb 
performance. 

Cutback thrust for airplanes with slow flap retraction rates 
may be set at an intermediate flap setting. 

ATTCH 2 -10 



ATTACHMENT 3 

a At3ooo feet AGL, i"sc thwttomaximum amthtm~ dimb power 
a MainElinxnaximnmcontinuousclimbpowa 

o Tbffpowera800feuAGL . 
a Cutback to thrust not less than t h t  ncEessprJT to mrintain the engine-inoperative 

climb gradient spcci&d by FAR 25.111(c) (3) 
a h i e x a t e  and retract €laps and slats 
a At3ooo far AGL, incruse thrust to continuous dimb power 
0 MaiIltainmnrimumContin~climhPOWQ 

3. CutbackDirty: 

Sound Expare bvcl (SEL) is 8 physical "arc of 3091w1 in decx'beb (a) which accounfs for 
both the magnitude of the ennt and its time pattern. This combtion of magnitude and duration 
is called exposure. Iina of noise Pndathe tlight pa& usbown in the fim COIIVCJT the 
relationships between mise absented 011 the groond ami the podtion and performance of the 
tircnh As~a l t imde incnoses ,obarvedmise leve f s~  Theabruptdownwprd 
shift in tbe lines indicates the effect of ea&e thrpst cutback doring thw portions of the 
depprmre po& lihewise, the upwaxdshift indiates rcappiicaiionotthrra o mlrimpm 
ama-cfimbpoam. 
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Mr. Charles W. Eular, U S - b C 1  
Fedaral AVf8ti0n Administr8Um 
800 Indopand8ac8 Avenue, S.W. 
Uuhington, D.C. 20591 

July 25, 1990 
Cl-AF1-RIR-069 

Douglas Aircraft Company (DAC) hu rrvimmd th8 draft  of FMIJoint 
Industry Noisa Abatenmnt d i r tuss ion  pap8r which w u  dis t r ibu ted  during 
tha Juxm 19, 1990, meeting. U8 wish to o f f u  tha followfag c m t s :  

1. 

2. 

3. 

We agre8 on th8 concept of thre8 stand8rd t.iwoff proceduras: 

o No-1 Taksoff 

o 

o 

Standard clos8-in takeoff no i s r  ahtanant procedures 

Standard far-out takeoff noise abatammt p r o c u i u w  

H w l . t n r ,  we do ham sow concams 011 thr spcif ic  nquiremmnts of 
tha lat tar two. 

.. 

Sonr'HD-80 oparators presently ham P M  approved takeoff noise 
abatemmt procedures wing "a1 t h t o t t l a  cutbacks. 
procedures arm approved, safa and p rumnt ly  u t i l i zed ,  Douglas has no 
problem with them. 
in f r inge  upon thesr present ly  approved procdures. 

Sinco these 

We curnot support futurm regulatforw tha t  would 

Specif ical ly ,  DAC d e u  not agrm w i t h  paragraph d. (2) and ( 3 )  of 

t o  gradiaats  loss than FAR 25.111 (c) (3) must have o u t m a t i c  
cutback system with automatic thrrut rdvanc8 systems and Ground 
Proximity Warning Sy8tm ( a s )  capable of d a r t i n g  th8 flight c m u  

(a) Mmnm.2 CrrtbaCLs t o  1.2% singla angina climb g r a d i m t  ham been 
approved t o  a l t i t udes  as low u 500 fwt AGL without auto 
thrust rdvmc~ systems or GPVS. Thue approvals should not  be 
negated by future regulations. 

pa88 3, Whm8 it iS Mn&t8d th.t t k U S t  CUtbrCkS bdW 1,000 faat 

of any d.rcmt k l o v  1,500 fmt AGL. 



Mr. Charles U. Euler, APS-ltCl 
Federal Aviation Administration 

July 25, 1990 
C1-HI-RZR-069 
Page 2 

(b) To our knovledg., no p r u e n t l y  c e r t i f i e d  GPWS provides the 
specific raquiraments as written. A l l  GPWS't pezmit s a w  
8 h i t u d e  loss folloving takeoff, Mor8 providing 8 w8rning. 
is our Opinion th8t  8 more general  requirament b8 s t ipu la t ed  
that  wwld provide tha i n t en t  of altitude warning, not  
spec i f i ca l ly  raquire a r8vfsion t o  p r u o n t l y  approved GPWS's. 

It 

4. DAC   SO d a  not 8grm with puagr8ph Sb., page 1-2, of Att .chant  
1, wherein it is specif ied that 8 s ing le  fl ight/crew act ion nnut be 
initiated for thrust cutback. This wording, in its most strict 
in te ipre ta t ion ,  would uclude fully automatic takeoff thrust cutback 
systems that may be proposd  in t he  futurm. Certainly today's and/or 
tomorrat's technologies w i l l  produce f u l l y  8utonutic systems tha t  
provid.  high le-& of safety and parformaace. These advancemerits 
should not b. curtailed by these proposed noise abatemant procedures. 

In m r y ,  DAC supports l eg i s l a t ion  that standardizes thrust cutback 
pfOC8dIWUD m d  f i d y  believes frttun W S t m  h fu l ly  a U t o m P t i C  
and safe as well as reliable, 
provide a t h m t  cutback cap8bi l i ty  for OX =gin.-out climb gradient. 

5. 

These system should be able  t o  

DAC does not support l eg i s l a t ion  that negates p r e s m t l y  approved 

I n  oriier t o  assure that a unif ied national noise policy is 
established, we recon"d this proposed d e  d i n g  on noipe 
abatement be developed and integrated w i t h  the efforts presently 
being f o n m h t e d  by the Aviation Syst.a Capacity Task Force Noise 
Uarking Croup. 

p ~ o c 8 d u r u  that b V 8  proven to br S 8 f 6 .  

. 

Yours very truly, 

Vice k i d o a t  
KC-10, P l igh t  Operations, 
Training and Customer Support 

E'WH:mlb 



9 August 1990 

MY. Qurlas U. E u l o r ,  APS-4C1 
Fadoral Aviation Administration 
800 Ind.p.ndurc8 Avanuo, S.U. 
Washington, DOCo 20501 

?AX: (202) 267-5230 

Baferoncas: ' (1) Tolocon betwoui You and Frank Andarson ou 20 July 1990 
(2) M C  Letter, from T. J. Ryaa datod July 25, 1990 

D u r  Hr. Euler: 

During tho Reference (1) talecon, Frank Anderson offered t o  send information on 
prmsently c e r t i f  ied Ground Proximity Warning Systrmr (GPWS) , specif i d l y  
warnings during takeoff. 
f l i g h t  craw warnings following so" small " m t  of dtitud. loss during 
takooff. But, t o  the best of our knouledg8, no cor t i f i ed  system provides 
warning for a l l  a l t i t u d e  losru,  however snull. 
substaat ia ted Frank's coIpIp.Ilt. 

Franlc stated that  presontly c8 r t f f i ed  m S '  provide 

Paragraph 3(b)  of Ref. (2) 

To provide additional infornrrXioa on this subjoct, enCl08~re8 (a) and (b) 
rospectivaly depict  tho functional capabilities o f  thm ARINC 594 HARg 11 GPWS 
installed in thm MD-80/90, and th. ABINc.723 HARK V GFUS ins ta l lad  in the 
HD-11. 

Both tho MARK XI and MARX V systemr provid8 s m r d  ARINC defined modes of 
oparation including Mod. 3 ,  ALTXTUDE LQSS AFTER TAlZOlT.  
mode of interest during takeoff noism aht-t thmust cutbacks. 

Mode 3 w i l l  be the  

GPWS Mod. 3 p r o v i d u  a warrring during takeoff in ovoat of buonwtric altitude 
loss exceodiag approxi.matoly 10X of t h m  radio altitudo wharrr the i n i t i a l  
descant began, Mode 3 i s  inhibitad above 700 ft. Am in the MARK 11 systam and 
i n h i b i t d  abott. 2500 f t o  AGL in tho M V w~+ap. 

For furthrr infomution, p l a u o  con-ct ?rdc or aPysalf. 

Sincanly, 

/J. D. Ta#lor 
Bwinur hit Humgar 
!0-80/90 Avionics Engineering 
(213 ) 593-2050 
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Fokker comwnts on Joint  FAA/Indust& noire abatement discussion p.P.1. 

Page 1. 

2bi 
i 

- I  
Ai'tha airspeed ern incterre rbovo ?ai20 i t  the airplane  i s  

After takeoff climb a t  an rirsprd 

mql. ua propose t o  chmqe 2b lrrr : 
i 

mgle whichever cornea tirrt until .+.. 
2 t . m d  2dr 

U2 + 10 t o  20 knots or 

I 1 
I 

ln ' sweta l  FhA appfuvwl normal taket$ff procedures f irs t  c l i r b  
reiected before flap ntrrct ion.  
h.'Europe ths I A T A  procedure is of t&  wed ( c f i r b  thrust r t  
rmttrction a t  3000 f t ) .  V. propose tb hava open the 
raiectian and se~attion o t  f l a p s .  I f t 

i t 
t - i  

Ue th ink i t  is not oretul to trey out r reduco thrust  tnkmdf i n j  
canbinrtion with 4 n O i S 8  rbateaej\t procedure but why should i t  be 
prohibf  twd? 

I i 

4c. Detinition o f  alert .ye position! should ba qfven. - 5" forurrd o f  refrrance eye pori$ion? 
4 

Attrcha.nt 1-2 

4e How am7 times should the clean d viat ion be dett?'ain.d i n  order 

5dS and 5e3r 

t t i  f reliable r t & t s s t i c a l  value? Is 3,rrcandr tho r i g h t  t i r e  l irit? 
I 

1 
i 

i 
i 

I t ' a u r i  be sham to  be fnprobrble thbt  tha autonitic thruat 
unrcteptrble failure Wn. ! 

t h i r  cannot be determined by rn opwbt ional  test  or an twrlurtion. 
done by fr l lure analysis .  

perf o r  man e), hand 1 ing qual i t i e s  , tr i i u r t  r n r l  yser e t  c. t o r  Cef t i  ti ca 
01e.propore a reprrrto paragraph uith'rfruorthiners requireaents 418 

paraqraph dealing with operational t sts and rvalurtfons f o r  rpprpvrl 
procedure. In thrt  case i t  is dmo c f ear for the nmufrcturrr and/or 
whether FAl) F l i g h t  Strndrrrds o f  FAA Mrwi t th inesr  has t o  b8 approrehe 

Attrchrent 1-3. a& ind 6b.  
AtCachsent 1-4. 7b4. 

I n  & b o w  mentioned r,cetionr the spct&lers is restricted t o  (V2+x) -$  a 
( V Z + x ) - Z  not t O  t x o o d  10 seconds. St i s  f o k h r o  Opinion that  tor  trk 
r e d  mini" takeoff rpead i s  U2 ( f n b i t a t e d  on EFIS by 4ab.r brnd). 

I 
b 

I 

I 

! 

d r  

. .  

r has 

16 be 

id  a 

tor 

the 

. .  



A ? t w  md durinq thruat rrduction I; imrll speed drop i s  a c c e p t a b l i a  
11 the rp8.d trend is amall. A relevwt rrquirercat i s  tha t  in7 @#a 
not exceed ( V t + x ) - 3 .  A rquirenmt f t r  r speed loss o f  (VZ+x)-2 n& 
10 aecands i s  aupwfluour. ? 

In case o f  an enqfne failure t h e  onl i  requirwmt should be that  spa 
Hilt not mc*d u2. / ? 
i l in inrr  rpeod a f t e r  rn engine faiZur& i s  V2. t 

Fokker does not  rgroe that the pilot'flying should be able to  pertbr 
thrust  cutback procedure uitRorrt rrr$rtrncr o f  the other p i l o t a  
4 noise rbr temmt procedure n u s t  be beveloped for  ainirua worklqrd b 
cooldination. 

Attrchaen t 1.4. I 

a t e :  

1 
! 

€ 

t t 

This note oives t h e  isprerskun that i t  i s  rllowed to en&@ 
r u t a p i l o t  below 500 tt. ko&tuAly t h i s  w i l l  be reproved. 
f f  the ru top i lo t  metr  a l l  h a  raquirwnnts to bo engaged a 
aff9 i t  should .be recoromnd&d to do so after l i f t  o f f ,  

9 t indrrd  rlternr t fver , rpmd requirden ts. 
I . .  

f f  the airplane has a lar weight and'fr body angle l i m i t e d ,  the rwec 
increase abovQ V2+20. This is o+ c o u p e  safe.. therefore there rhodld 
f i l l trt im on 6pe.d. above V2+20. ' 

OlnWrri T.l)&rckb. 
: 

I t  uas nuticod that both thrust and powr is used in t h e  papor. W ui 
f o r  turbojet aifpfrrtes and powet for:  propollmr rirplrrrcr. 

S R V Q ~ ~  timer trkeoff path m9ine i n b p w r t i u e  climb i s  us8d i n  thd pc 
S h w l d  i t  not be takcoff path 

* prOpOSQ t o  US. Only thrust. I 
I ' 

enbine i n o p r r t i v o  climb. 
i 

isy 
.us t 
W d  

I 

I .  

i t  t 

1st 

. .  



July 16. 1990 
B-V20B-1048 

Wes Mer, FAA 
AI3400 
800 Independence Avenue S.W. 
Washington, D.C 20591 

Deu we& 
Enclosed is the Baing response to your ‘Joint FAA/Indpsuy Noise 
Abatement mr.” 
of the paper and marks lfcu of change by 8 bar notation in the 
right margins. Expl~ations ut provided in italicized leuen where 
it was deemed ncccswy to convey OUI 
Other changes w m  ijspmed self-explanrtoy. 

An additional option exists’ rather than making an extensive change 
to AC91-53 and is described hen in concept with the details to be 

Cutbacks below lo00 feet AGL and/or below FAR 2S.lll(c)(3) engine 
inoperative gradients would not be allowed.‘@ 2) airport noise 
mler based OB noise monitors closer thur tht distance necessary for 
airplanes to become stabilized at cutback power lfter reaching 1000 
feet AGL would not be allowed. This rddidond option wodd have the 
benefits of enhanced safety, quieter ~virOnmcnt for the majority 
of the communities and greater standardization of takeoff 
procedpm. It should be emphasized that element number 2 (above 
is an essential ingredient to the viability of this option. 

Please call me a~ telephone number 206-65S-3041 or Dick Potter, 206- 
2344729, if you would like to discusa these m.tter& 

S incerely, 

The format of this m s c  modifies the wording 

for the change. 

worked out. The rdditiod option contains two primary elements: I) 

MEHewett 
Engineering Test Pilot 
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JUNE 19, I990 

1) Set ukeoff thnwt u specified by the opemtor (either maximum 
takeoff thrpn or an appropriate ndtrctd takeoff thrpst setting). 

b )  After ukeoff, climb at aa rfnpad V2+Xhmtrptn 
uuining ta altitude specified by the opentot (either I standud 

rlrEtpde or m nharlc Jeurnct rldtudc) but pot lower thm 400 feet 

e )  
lcceierate to V2f d i e  retracting flrpr on schedule (u flaps are not 
used for tskeoff, decrrue pitch d a c d m t c  to climb speed). 

At the dtitude specifled by the opentor, dccrcme pitch md 

d )  
thrust and initiate 8 climb profile 8s m e d  by the operotor. 

After attain V2f or at 8 point specified by the opentor, #t ciimb 

I 

I 

1 



3. t Pmccduns: Perceived takeoff noise depends 
on the rirplm4engine wmbinrtion, takeoff configuration, performance 
cburctdstfcs, md the takeoff initial climb procedure used u well u the 
eavironmental (noise sensitive) churctcristics of the airport. An operuor 
may determine thu for a puricular airplans type the normal takeoff 
procedure provides the best overall relief at noise scaritiw airports 
(including both clm-in md fw-out noise d t i v e  areas). For another 
dqlrw type, an opmtor may determine that 8 single n o h  8bUement 
procedure is appropriate for both close-in urd first l t  noise scasitive 8rea 
rrrd u a d t  the operuor would adopt md tue both a normal takeoff 
procedure md 1 tingle standard takeoff noise rbuemtnt procedort. However, 
for many airplanes in opmtion today, them is an optimal takeoff procedure 
which provides the most relief for close-in noise 8casitive m u  aad another 
takeoff procedure which provide8 the moss relief for noise sensitive areas that 
arc Mer out trOm the m w t y .  As 8 resPlt, an operator may determine thu 
thrte takeoff procedonr need to be adopted for the type of airplane operrted 
and the environmental chmcteristics of the ahport8 rend. An operator 
would llot b rptborited to u1w more thm thr# -dud ULeOff pcdm ( 8 
n o d .  closc-iLL, md 8 fuSrU takeoff gtocedpre). I 

a. Noise abatement procedures ut either developed by the manufacturer 
md adopted by the opentor or they ut developed by the operator. There arc 
two general categories of noise abrtemeat procedure& 

I) 
'close-in" to the end of the takeoff runway. 
category genedly involve climbing in the takeoff configmtion to a 
specified altitude and then simuitaneously decreasing pitch and retting 
8 predetermined cutback thrrut md either overflying the noise 
seasithe -8 before rtcelemthg, re!racting flrpt, and setthg climb 
power, or accelerating and revrcrfng flaps while overflying the noise 
sensitive utlr before setting climb power. 

One category providtr relief to noise d d v e  utu thu ut 
"he prpctdunt b this 

2) The other ategorp provides relief to noise sensitive areas that 
are "far-out" from the cnd of the takeoff runway. The procedures in 
this; C8tegOy g m C d y  h V O l V e  climbing h the t8keOff WnfigUmtiOn 
to I specified altitude and then deeming  pitch to tcctlctltc while 
retracting flaps md after the flaps arc retracted (or pUtirlly " c ! e d )  
tetting 1 predetermined cutback thrrut and overflying the noire 
d t i v e  area before retting climb power. 

b. The opthum type of procedure for either 8 cfosc-in or far-out noise 
sensitive uu is highly dependent on the rirplme's takeoff caDfigPntioa rad 
performaace cburcteristics lis well as the trkcoff weight. If it is determined 
that both close-b and f8r-t noise rbument procedure8 we needed for a 
particular &plane type, an opentor would be able to relect two -dud noise 
abatement procedures md train flightcrews in their use. The operator, in this 
cas, wodd have to instruct flightcrews on which procedure to use for 
particular nmwtyhoise sensitive u t a  environment. 

2 



c. Obstacle clearance rquinments must be considered when selecting an 
dtimde at which either 8 flap configuration change is initiated or u which a 
thrust catback k Wti8ted for noise Ib8tc"t purpose& Obstacle c l w n n a  
dtimdu are 1 variable ddtudc depending on the airport md surrounding 
t e d  or obnrcler. The mount of noise relief pIwidcd by a nrwlud noise 
8b8ta" procedure U 8 p8rtku~u runrrrry/noh smdtive uc8 
environment b also dependent on ?be altitude a! which either the flap 
c o n f i g ~ t i ~ ~  change is initiated (with subsequent thrprt cam) or a 
which the thm cutback is initiated in the takeoff cuafigtmtion. By 
mwryhise  sensitive m a  enviroamcat. The initiating altitude would bo 
the only vuiabie permitted for p u t f d u  r w d u d  noise rbuernerrt 
procedure. 
puticuhr rnnwry/noise acasitive uet environment. 

d-8 thir biti8hg dt iw  n O b  &Cf CIPl bo O @ d t t d  fOr 8 @dU 

Tke opentor would have to specify tho Wduing dtitude for 1 

d. 
wailable airspace in which to manaver is ~~ In addition, dc"I 
thrrwr levels, dccmses  performance mltginr, l'%e&om. in order to amre 
ad- ufety,  H f i C  &red8 T l d  b8W t0 b met bCfOic 8pp-g the 
use of an initiating altitude below 1,ooO f a t  Wor rppmviag the use of 8 
atback t h a t  
engine-inoperative ciimb gradients specified by FAR 25.111(~)(3) ( u " h g  
an engine failure without my thrust rdVmC8 w the remaining engine(r)). 
The geaeni criteria that wouid W e  to be m u  for each p" and 
rirpianc type uc 88 foilows 

When the initiating altitude is erublishcd a! the lower altimdu, the 

IOWW thm th8t nCCCSSUy to m&t& the *Off p8th 

Grpiarrotior : 

3 



FRR 25.111CC3) 
ENGINE OUT PERFORMONCE 

8 

1000 FT 

400 FT 

FIG.1 

CLOSE IN PROCEDURE 

0% fiLL ENGINES 
1000 FT 

400 FT 

t 1 

FIG. 2 



(4) 
AGL 

Exp lana tio I) : 

Explanarion: 

e, In tho interest of keeping the standud noise -ent pioctdtau to 1 
minimam. operuon would be able to request that the procedures ootliaed in 
A t a c h m a  2 (dose-in) and Aurcbmer~ 3 (far-out) ba approved for their 
opetuionrr. The procedures p-ted in A#rChmuu 2 urd 3 are nunples  
oniy rad uc offered for the purpose of generating d i d o n  md more in- 
depth examinations. 
pmced~rr~ A0 operator may request approval of 1 p d u m  different than 
the ones 0” in Aurchments 2 urd 3 by robmittbg 1 request thmugb the 
assigned POI to AFS-1 for appropriate procasing. 

The rppmd level wouid be kdicued for CIEh 

I 

I 

S 



AlTA- 1 

OPERATIONAL 'TEST AND EVALUATION 

CONSIDERATSONS 



I 

3. m e d  Tluust-Tkkmffk T a k d s  using rtdpctd thrust for the porposeof 
ndrtcing engine mainmi" cost should bo pmhibittd if it ctoscs the use of an 
4"ivenoiserbotancntp"e. I 

4. . Elm path (pftcfi Aaw - If8pfoPOsed 
procedure requires 10 initial pitch utitude that is gre8ter than the nomil 
0peruion.l pitch limit @red in the manufactums flightcrew operating 
manual, an opentionrl test urd evaluation shall be rc@rcd to determine 
whether special training and/or " n c y  or other provisioaa UIC required. 
Facton that should be considered in determining whether special tnining or 
currency should be required include the following: 

8.  The rotation ntu required to 8chieve the met pitch attitudes. 
The required rotation ntcs cannot exceed the values ertablished by b e  
manufacturer for normal flight operations. 

b. D i M d t y  of sped wnml when tndtioning ftam full power to 
cotback thrust during rll engine apcf8tiOn aud opedons where an 
engine failure occurs during the transition. 

c. 
eye porition. 

The pilots visibility u the rcferwE0 eye position rrrd the dert 

5. 

a. The target cutback thrust rttdng should be determined 
(calculated) before ukeoff. If an rutomuic thrust cutback feature is 
used 8 minimum rcceptrblc thxust cutback fitting should be 8vdl8blC 
so that the flightcrew can monitor the performance of the automatic 
t h S t  CUtb8ck fe8tUm. 



b. 
flightcxcw mion when the aircraft is u or above 400 ft. 
manual throttle reduction or rctivrtion of I mitch which initirw or 
umr an automatic thrust cotback ferrtuze.) 

Tbe thrust ctatback musl be rrmed or initiated by a single I 
(For example: 

1) 
performace of the rutomatjc devicas and such monitoring must 
not require m inordinate amount of flightcrew attention: 

2) thiprt cutback must be smoothly, m e l y ,  and 
relirbly sec 

The fligiucrew must be able to adequately monitor t& 

3 )  It must be shown to b improbable that the automatic 
thrrut cutback feupre haa unrccepuble . fdwe modes: 

4) Any detected failure of the automatic thrpJt cutback 
qmem is rdeqoateiy innuncialed or othenwise clearly apparent 
to the flight clew, 

5)  The m"!ic thrrut cu&k featwe must be inhibited 
below 400 feet AGL or a higher specified height; md 

6) It must be shown to be exzremely Lmprobrble thu m 
automatic thrpst cutback failwe wuld occur whicb: could result 
in I thrprt cauback below 400 fa t  AGL, 

e. 
aad evaluation rhrll be required to determine tho following: 

If an automatic thrpst ah" s y d  is used, an operational test 

1) The thrprt advance is irnmediatc md pmvides, without 
fIight m w  intervention ntffruicnt thrrut to maintain at least the 
FAR U.111 a f i 8  

2) The Woired thrpst dvrnce wttbg ir quickly, rcEturtely, 
md reliably set. 

2) It must b rho- to be improbable th8t the UrtOmUiC 
thrust rdvrnct feature hu unacceptable failure modes. 

I 

I 



4) Tbu my detected failure of the automatic thrust advance 
aystem is adequately "uxi8ted or otherwise cieuiy apparent 
to tile fliglltcrew. 

An operuioad test md .. a -? "m& 
evaluation rhdl be required to deterznh the followinq: 

a. "ha handling qttrlitiu must be satisfactory when nsing thrrwt 
cutback procedures (dl engines opemtiw) in the most critical 

during urd 1Aw the thnut cotback m a  be easily controllrbfe by the 
pilot and at no time may the spctd decxcase Mow V2. V2provider the 
necessary mrnewer md arll margins fm caw out ttunr of 1 9  bank 
and i 1 9  ovenhoot, 

c w f l @ O n S , d g h t , m d ~ O f ~ .  W r p a d W M  I 

b. 'b h8Il-g qU&tiCS most be WiSfrCtOrp With 8 $imdatcd 
engine failure in the most critical configruttioar, might, and ceatct 
of gmrity. Any spad e x d o n s  during md rAer the thrust ctuback 
musz be easily convoilrble by the pilot md at DO time may the Ipeed 
decrease below V2. V2 provides the nccessuy mmmw urd stall 

c. The handling qorlities must be dsfrctorp with 8n automatic 
thrust advance during the transition 

d. The fIightczew workioad must be dsf.actoy when 
accomplishing the thrust cutback procedure. The piIot flying should be 
able to perform the thrust cutback procedure without the rssiswce of 
the other pilot (pilot-not-flying not essential to the pioctdore). 

c 

I 

a fOr am Otlt tluns Of 150 md 8 1 9  OVCnhooZ.  

frwr 8 low power 8etting to a high 
power setting due to thc thrust rdvurct 8ssocisttd with engine failure. 

7. 

a. If a flight dirrxtor is uscd for takeoff* the flight director 
guidance should be a"te urd reliable dwing rll foreseeable events. 
If it is not acaxatc or does not provide proper guidrnce during the 
thrpst cutback procedw, it should be deactivated for takeoff. If the 
proposed procedprs does not hdde th8 USC Of 8 flight dinctw for 
thirut cprbrcks beiow 1.500 feu, md operrdonrt test md evaluation 
thrll be required to determine whether my rpedd training or 
cuneacy i8 required. 

b. 
cutback procedure, an operational test md evrlortion &ill be required 
to determine the following: 

If 8n autopilot muor flight dkctor is used during the thrpst 

1 )  The goidrnct and/or control provided must be accUnte 
md reliable throughout takeoff, initial climb, thrust cutback, and 
subsequent transition to normal ciimbout. 



2)  

procedure. 

The guidance and/or control provided must continua to be 
daring md after an engine failure at my p o h  the 

3)  The @dance m u o r  conmi most provide, achieve, m d  
maintain a! leut the rppmved nomd dl-eagine dimb speed 
during the initial climb m d  thwt cutback. 

4) The guidance d o r  ControI pnwided must casu= that my 
tpetd losses during I t r a d t h  are rmdl and recovery to twget 
spccdispmm& A n y s p d d o m d u r i n g I ; g d r A # t h e  
thnwt cutback musc be w i t y  controllable by the pilot md u no 
time may the rpetd decluse below V2. V2 provides the accasary 
m a t m c r  md rull margins for engine out turns of 1 9  btnk and 

thrrwt md pitch over or aa engine failure rAer thrust catback. 

NOTE: If an saopilot is used dnriag takeoff or e n m  after 
takeoff and used during the thrprt cutback procedure, the flight 
guidance provided (either flight dinctor provided or non-flight 
director provided) must be spffrcicnt to a w u a t d y  monitor the 

8 150 OVmhOOt. A trrnSith this C L l t  m a n s  8C-g CUtbak 

perfoimma O f  the 8UtOpilOt. 

8. 

t AItern~vc noise r b ~ u n e n t  procedures s h d d  include methods to 

procedurc such as pn-takeoff briefings, speaai crew coordination call- 
outs, but s d n g s ,  and other operator devised methods. 

If it has 'been determined that the aircraft has PndeteEtable thnwt Ioss 

enhmC8 O V e d  f l i @ W W  8 W - a  t0 the UdqttenCSS Of ?he 

b. 
or engine failurq characteristics, an engine thmt low or failwe detection 
system shdl be required. 

I 
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5AMPLES OF 
STAXDARD U0SE-M NO= ABATEMENT PROCEDURES 



. . .  

b. Takeoff md climb u an drspetd of V2+XbatsWrsafeobstafte I 
d u "  altitude or u an rltitudc of at least $00 feet AOL, whichever ia 
higher. 

c. 
cutback and decrease pitch while maintain Vz + X knots. The thrprr may be set 
to not lower th.n 8 cutback thrust retting 
ndienu speciffed by FAR S.l11(c)(3) Ontea8 an 8ptOmdC thf~st nstontion 
system is available. 
all engine. 

d. C o n t i n u e t o c i i m b a t m ~ o f V 2 + X l r n a r  wharcIarofthenoiSe 
d t i v e  area or at 3,000 fee! A G L  ret-climb thwt and rcctlerrte while 
nvlctinp flaps on schedule. 

k am rttitudc of400 feet or above, mn or inidate th mtomrtic thrust 

to m.intda climb 

At no time will the tbrpst be redrtced below 1 0 %  gradient 

Establish 8 normal climb profile. 

I 

I 
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c. 
ifaumamlc ' t h n u r - w u r s t v r i l r b l e  plwidbd' I 

The climb gradcats may be reduced to not lower thrn 0% 111 en@e 

I )  
improbable that the automatic thnwt dvrnce systems will fail to restore 
It l eu t  s9fficicaf thrpjt to mrintaia the gndiezru speciffed in FAR 
u.lIl(c)(3) without any pilot intenention, and 

2) 
0ccp;n below lj00 feet is hsulIed. 

3)  ContintmtoclimbuamrirspeedofV2+X)moo. Whezlclearaf I 
the noise sensitive arc8 or at 3,000 fcet AGL, se! climb thrpst md accdcra~e while 
revacting flaps on schedule, Establish a normal c h b  profile. 

It CUI be &own that in the tvcot of an engine faifrue that it is 

A OPWS capable of alming the flightmw of any descent which 



ExAMpLeQ OF 

STANDARD FAR-OUT NOISE ABATEME" PROCEDURES 

. 



I 

2) rt a IW tu in ~IM tvcot ot m iriltas it ir 
improbable tha! the rutomatic thrrwt rdvaaca sya” wil l  fail to restore 
at least sadlidcat thrust to maintain the engine-inaperrtive climb 
gradimu specified by FAR ZS.lll(c)O) without -9 piiot intervention, 
8nd 

NOTE: An 8-C thrrut cr#back qsteao b wt if tho 
procedure’pmhibitr thrpst cutback M o w  1W. 

e. continua c r i b  a! 8a rirrpeed of V 2 + X ~ r t r h e C m b r d t t h m s t  I 
setting. When clear of the noise sensitive arm or at 3000’ AGL, set climb thnut 
and initiate I noma climb profife. 





vc 6 - Cleanup Before Cutback Above lOo(r AGL 

2) 
occurs below 1500 fm AGL is installed. 

A GPWS capable of dating the fffghtcx8w of my dwmnt which 

I 

I 

I 

I 



ATA PROPOSED 
NOISE ABATEMENT PROCEDURES 

JULY 17- 

To establish a reguIatory requirement for pilot actions to &eve standard noise abatement 
profiles. To accomplish this, two standard profiles are proposed 

fl- 

1. Takeoff and cfimb at an airspe+d of V2+ 10-20 K?s, until attaining an altitude 
of loo0 ft. above airport eicvation (AAE). 

2. Aircraft pitch Win not ex& " d s  recommexuied maxi" pitch 
attitude rquired to maintain V2+10-20 ICIS. 

3. Upon attaining IO00 ft AAE, reduce thrust in compliance with FAR 25.111 
(c) 3. Allow for 13% clixnb gradient (2 engine aircraft), 15% (3 engine 
aircraft) and 1.7% (4 engine aircraft), or 0% dimb gradient for aircraft 
equippcdwithAutoThnrstRecoverydevicesandcnhanccdGPWS. Maintain 
Vz+ 10-20 KlS ad re& in takeoff flap cwfigmation. 

Continue dimb at V2+10.20 KTS until u)oo ft AAE and clear of noise 
sensitive area whereupon, set dimb thrust, accelerate to Vp, and retract flaps 
on schedule. 

A 

2, Aircraff pitch Win not exceed -S recommended maximum pitch 
-de required to maintain V2+10.20 ICTS, 

(LrJllr Bypass 
Upon attaining LSOO ft. AAE accelerate to the zero Vp, minimum safe 
manewering speed while retracting flaps on schedule and set cfimb thrust. 



ATA PROPOSED 
NOISE ABATEMENT PROCEDURES 

. JULY 17,1990 

4 Continue climb at V= safe maneuver speed to an altitude of not 
less than 3OOO ft. AAE, and initkte normal climb profile. 

The selection of a mhi" altitude of lo00 ft. AAE provides the following: 

1. Increases safety througn standardization. 

2. Improves noise abatement for communities. 

3. Aligns the noise abatement pro5le with the T W  Resolution Advisory 
envelope which provides all escapc options $lo00 h AGL and above. 

4 Establishes a minimum performance standard for each aircraft 
engine/airframe combination. 

#++ 

.- 
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AirCr8ft Takeoff I ~ O ~ S C ~  Abatement 
Joint FAA/Indust~ Working Group 

 ROB^: . w c a w e  of a rrriatp of m i w e  rpnwrjl/coromitp rituationr and the 
varying perf orunc8 m d  noire characterirticr of dlf f erent drCraf t , there ha8 
been an increasing u8a of non-standard takeoff noire abatement pracedurer. In 
u)w Case8 C-fti.8 have 0rtrblirh.d CAtOri8 that C1-e Op8trtOrS to use 
special procedures to remain competitive in that coranity'r air 
transportation 8arket . Although 8 special (aonrtandardl pracedure may not 
have a significant effect vhen considered alonr, them i r  a potential for a 
negative effect on safety vhen there rpocial procedures Wry from airport to 
airport and ranway to nnwap. The lack of standardization generally ha8 a 
negative effect on 6afetJI. There is a need to rddnrr these potentially 
negative effects and to establfrh a program to ensure that adequate safety 
levels are maintained. A profiletation of special noire abatement takeoff and 
initial climb procedures could degrade safety because of the folloving: 

1)- The coaplexity of tbs special procedures could divert attention 
from normal predeparture tasks ( A X  clearances, cockpit setup, checklists, 
briefing emergency procdured . 

2) Possible diversion of attention from normal taka during takeoff 
and initial climb (perfonanca monitoring, 8- and' .avoid, ATC, veather) . 

3 ) .  Thrust reductions at low altitude, f o r  noise abateaent purposes, 
will raduca obstacle clearance, could require abrugt changes in flight path, 
complicate emergencies such a i  engine failure, and reduce aircraft performance 
in adverse vaather such as vindshear/icing. 

4 ) .  Possible increase in human errors due to confnaion between 
nonstandard and standard proceduns. 

. 5 )  Exposure to failure risks earlier and at lover altitudes when such 
failures can be induced by pow8r changes, mode switching, and configuration 
changes 

OBJECTIV&S: The objectives of the aircraft takeoff Noise Abatement meting 
are to bring interested parties together, d~rcnar and revfew the issues in 
detail (both nitional isruer and John Wayne ismes), present proposals for 
resolution of identified probless, make tentative decisions on the approach to 
take in view of the requirement of FAR 93.87(f) , and to establish 8 s~alfar 
working group to work out the details of an accaptable alternatives. 



Proposed Objectives: 
'AwIndustrs e f f o r t  to resolve takeoff noise abatement insues: 

The following objectives are proposed for the j o i n t  

Define a SatlsfactorY noise abctement procedure or a cO~tbfn8tiOn o f  
procedures tfiat is o r  are consistent with stfe operations and amee t o  
adopt the procedure o r  combination of procedures as Industry standards. 

Establish a ttandard noise abatement procedure or a CO8bin8tiOn of standard 
procedures thax cannot be changed by an individual operator or tpprovcd by 
ari individua!' FAA Flight Standards District Office without a complete 
FAAllndustry review and agreement concerning the overall affect the change 
w i l l  have OE systenwide operational safety and noise relief benefits. 

Yaka the standard noise abatement procedure(t1 the only proceduresfr) 
avaf!ab!c for flightcrew training and use at any airport where noise rel lef  
cz:: be achleved by adSust3ng the takeoff and Initial d l m b  I v t r t f c a l )  
o m f i l e  ai the aixraft. 

CstaS!ish a grocess which precludes a oroliferatfon of non-standard noise 
o5a:ement urocedures for uniaue aJroort/co"mity conditions. 

0 
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Proposed Resolution: The following proposal is offered for the purpose of 
initiating discussion and to serve as a basis for exploring alternative 
approaches and shall not be construed as an FAA recommendation or position. 

I. Dewloo and publish a revision to Advisory Circular ( A C I  91-53 to 
establish a set o f  standard noise abatement procedures from whlch an operator 
can select one or two of the procedures as the standard for a particular 
airplane type. The ( A C l  would specify that an operator could select a 
procedure or a coabination of procedures which is or are optimal for that 
airplane type.. Tha operator would then train flightcrews who operate that 
airplane type to use only the selected procedure or coabinatioa of procedures. 
Once the standard procedure or procedures were adopted by a operator. they 
wocld be used for all airport/coanunity enviroments, as appropriate. For the 
purpose of standardization. efficiency of training, noise abatement and 
airport/comnunity planning up to three standard takeoff procedures for each 
airplane type could be used. The three standard takeoff procedures f o r  the 
purDose of this duscussion are referred to as follows: 

o Xoraal takeoff orocedure 
o StmdarG close-in takeoff noise abetement procedure 
o Stzndard far-out takeoff noise abateaent procedure 

2 .  -..---.--__.--- Yorrzzl Tikoo?? Procec?ure: 
b y  the manufacturer and adopted by the ooerator or it may be a procedure 
devaloQed by the aoerator.  The normal takeoff orocedure would be used on 
rznways where noise abatement is n o t  a factor or on runways where the standard 
noise abatement proccdcres do not provide any significant or the desired noise 
re!ief. fke norma!. takeoff procedure would be reviewed and approved at the 
locz-l FAA District Office level provided it is consistent with the criteria 
lis?ed below: 

The normtl takeoff procedure may be developed 

81 Set takeoff thrust as specifiec! by the overator (either maximum 
tLkecff :?.rt;zt or a:: aporopritte reduced takeoff thrust setting!. 

b )  Af:er takeofi. climb at an airspeed of V, 6 IO to 20 knots until 
attaiclng an altitude specified by the operator (either a standard 
altitude or an obstacle clearance altitude) but not lower than 500 feet. 

c: A t  the ziltftude specified by the operator. decrease pitch and 
accelerate to V,i  while retracting flaps on schedule (if flaps are not 
csed f o r  takeoff. decrease Ditch and accelerate to climb speed). 

d )  After attaining V , i .  or at a point specified by the operator. set 
climb thrust and initiate a climb profile as specified by the operator. 

3. Siandard Soise Abatement Procedures: Perceived takeoff noise depends on 
the airplane'engine coabinatfon. takeoff configuration. performance 
characteristics. and the takeoff initial climb procedure used as well as the 
enriromental (noise sensitive) characteristics of the airport. An operator 
may determine that  for a particular airplane type the normal takeoff procedure 



provides the best o v e r a l l  relief at noise sensitive airports (including both 
close-in and far-out noise sensitive areas). For acother airplane type, an 
operator may determine that a single noise abatement procedure is appropriate 
for both close-ic and far-out noise sensitive areas and as a result the 
o3erator woufd adopt and use a normal takeoff procedure and a sir.gle standard 
takeoff noise abetenent procedure. Rowever. for many airplanes in operation 
today, there i s  an optimal takeoff procedure which provides the most relief 
for close-!.? noise sensitive areas and another takeoff procedure which 
provides the  most relief for noise sensitive areas that are further out from 
the runwzy. As'.a resclt. an operator may determine that three takeoff 
procedures aced to be adopted for the type of airplane operated and the 
enviroriine~tdl characteristics of the afrports served. An operator would not 
be authorized to use more than  three standard takeoff procedures (a normal, 
close-in. and a far-out takeoff procedure). 

a. Soisa abateaent procedures are either developed by the aanufacturer and 
adopted by the onerator or they are develooed by the operator. 
general categories of noise abatement procedures. 

There are t w o  

: I  One catczars provides relief to noise sensitive areas that are "close- 
In"  r u  the ezd of the takeoff runway. The procedures in this category 
m?ccra!!y :nvo:ve c!fda!nq in the takeoff confiauratfon to a spec2fied 
a l t l t u d r ?  and then simultaneously decreasing pitch and setting a 
nredetcrmined cutback thrust and overflying the noise sensitive aye2 
Sefore acce!erat!na. retracting fiaps. and setting climb power. 

2 !  The other Category Drovides relief to noise sensitive areas that are 
-e.. -c. -- o a t -  f ron  the end of the takeoff runway. The procedures in t h i s  
cztegory generally im*olve cllnbina in the takeoff configuration to c 
s3acif:eC altitude ar.d then decreasing pitch to accelerate while 
retractin? flap: and after the flaps are retracted ( o r  oartially 
xtractedt settinn a predetermined cutback thrust and overflying the noise 
sensitive area befope setting climb power. 

5. E e  oDTimum type of procedure for either a close-in o r  fzr-out noise 
sezsftfve area is highly deoendent on the afrplanc's takeoff confimration and 
o c t o r n z z c e  ctaracteriszics as well as the takeoff weight. If it is 
deterzl3ed thz: Sat.? close-in and fzr-out noise abatement procedures are 
needed for a Darticular airplane type. an operator would be able to select tno 
standarC noise abatement procedures and train fli@tcrews in their use. The 
ooerator. fc this case. woald have to instruct flightcrews on which procedure 
to use for aarticular runrray/noise sensitive area environment. 

c. 3Sstacle clearance requirements must be considered when selecting an 
z l t i t u d e  zt which efther a flap configuratlon change is initiated or at which 
a thrust cutback is initiated for noise abatement purposes. Obstacle 
clearance altitudes are a variable altitude depending 01: the airport and 
sutroundinp terrain or obstacles. 
standard. noise abatement procedure at a particular runway/noise sensitive a x t  
esvironment is also dependent OI? the altitude at which either the flap 

The amount of nolse relief provided by a 

2 



confinttration change is initiated (with subsequent thrust cutback) or a t  which 
the thrrtt cutback is initiated in the takeoff configuration. 
this initiating altitude. noise relief CB?, Se optimized for a particular 
runwap/noise sensitive area environment. 
only variable permitted for particular standard noise abatement procedure. 
The operator would have to specify the initiating altitude for a particular 
runway/noise sensitive area environment. 

d. Wbtk the initiating' altitude is established at the lower altitudes. the 
avaflable afrspace'fn which to maneuver i s  decreased. In addition. decreased 
thrus:.lcvels, dacreates pcrfomance mwglns. Therefore. in order to ensure 
adequate safety. specific criteria would bave t o  be mat before approving the 
use of an initiating altitude below 1.000 feet and/or approving the use of a 
cutback thrust setting lower tban that necessary to maintain the takeoff path 
engine-inoperative climb gradients specified by FAR 23.111(c) ( 3 )  (assuming an 
engine failure wJthout any thrust advance on the remaining engine(s1). The 
gecera: c r i t e r i a  that would have to be met for each procedure and airplane 
type are as follows: 

BY adjusting 

The initiating altitude would be the 

t:l 
the T u  fat the zlrolane tyDe. The factors and specific criteria that 
wcs?d 3e cnnsidcred bv the FAA are outlined in Attachment 1. The 
9i:ec:or. F!?n?.r StznCards Service (AFS-11 wouJd be respoztsiS!e io:: 
revievine the restllts of the tests and i? satisfactory approving the 
uroceds?e fo? the  D,ort:cu!ar airulane type. Once a specific Drocedure for 
a: afro!2.ze type hcs beex approved by AFS-I, it could ther, be approved for 
s3acfflc 03er$:OfS. 

?%e procedure would have to be operationally evaluated and tested by 

:2l A m  grocedure which suecifier an initiating altitude below 1,000 feet 
a?.& a cutback thrust of less than that necessary 'to maintain the FAR 
23.!1:[tf(3: grad:enzs.would have to incorporate 83 autozatic thzust, 
ctttback ssstex:. as automatic thrust advance systea, acd a GPWS capable of 
a l e z t i n q  the fllghtcrew of aay descents which occnr below 1.500 ieet AGL. 
T%e axamat ic  thrust ctitback systen. however.. is not required if  the 
procedure prohibits thrust cutback below 1.000 feet AGL. In no case shall 
t k ~  tskeoff path engine-inoperative climb gradiect be less thar. 0%. 

131 Azy pFocedore which specifies an initiating altitude of 1.000 feet 
or above m?:! B cutback tkrust of less thaii that necessary to maintaining 
the FA? 2 5 . 1 1 1 ( ~ ) ( 3 1  gradients would have to incorporate an automatic 
thxst advance systen. end a GPUS capable of alerting the flightcrew of any 
descents whJch occur below 1.500 feet AGL. In no case shall the takeoff 
path engine-inoperative clintb gradlent be less than 0%. 

I. In the Interest of keeoing the standard noise abatement procedures to a 
miniam. operators would be able to request that the procedures outlined in 
Attachment 2 Iclosc-in) and Attachment 3 (far-out) be approved for their 
operations. The approval level would be indicated ?or each procedure. An 
operator aay request approval of a procedure differem than the ones outliced 
in,Atttchrcxts 2 tnd 3 5s submitting a reques: through the assigned POI t o  
U S - :  for aD3rooriatc proctssing. 
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ATTACHHENT 1 
OPERATIONAL TEST AND EVALUATION 

CONSIDERATIONS 

1,  Defin i t ion  of Cutback Tbrust:  
in t he  event of an engine f a i l u r e  is not less than  t h e  r e t t i n g  necessary t o  
a a i n t a i n  the - t akeof f  pa th  engine-inoperative c l i a b  g rad ien t s  s p e c i f i e d  f o r  a 
p a r t i c u l a r  ; r l f e r n a t i v e  noise abateaent  procedure. These t h r u s t  s e t t i n g s  a r e  
determined without  consider ing t h e  subsequent add i t ion  of t h r u s t  on t h e  
reaa in ing  e n g i n e b )  fro. a p i l o t  a c t i o n  or an a u t o a a t i c  t h r u s t  advance system. 
Thrust cutback moans t h e  act of s e t t i n g  cutback t h r u s t .  

Cutback t h r u s t  means a t h r u s t  s e t t i n g  t h a t  

2. 
n o i r e  abateaent  purposes s h a l l  not be i n i t i a t e d  b l o w  400 f e e t  AGL. 

Hiainar Thrust Cutback A l t i t u d e :  Tbe r e t t i n g  of t h e  cutback t h r u s t  f o r  

3. Reduced Thrust Takeoffs: Takeoffs using reduced t h r u s t  f o r  t h e  putpose of 
reducing engine ra in tenance  cos t  should be prohib i ted  i f  it causes t h e  use of 
an a l t e r n a t i v e  noise  abatement procedure whicb inc ludes  a t h r u s t  cutback below 
1000 f e e t  AGL. 

4. F l i g h t  Pa th  ( P i t c h  A n ~ l e )  Chanpe Considerations:  

If a proposed procedure r e q u i t e s  an i n i t i a f  p i t c h  a t t i t u d e  t h a t  is greater 
than t h e  normal opera t iona l  p i t c h  l i m i t  s p a c i f i e d  i n  t h e  aanufac tu re r s  
f l igh tc tew opera t ing  r anua l ,  an opera t iona l  test and eva lua t ion  shall be 
required t o  de t e rn ine  whether s p e c i a l  t r a i n i n g  and/or currency or  o t h e r  
provfsionr  a r e  required.  
whether s p e c i a l  t r a i n i n g  o r  currency sbould be required inc lude  t h e  following: 

Fac tors  t h a t  should be considered i n  de t e rn in ing  

a. The r o t a t i o n  r a t e s  requi red  t o  achieve t h e  t a r g e t  p i t c h  a l t i t u d e s .  
The required r o t a t i o n  r a t e s  cannot exceed t h e  values  e s t ab l i shed  by t h e  
aanufac ture t  for normal f l i g h t  operat ions.  

b.. D i f f i c u l t y  of speed con t ro l  when t r a n s i t i o n i n g  from f n l l  power t o  
cutback t h r u s t  during all engine operat ion and opera t ions  
f a i l u r e  OCCUTS during t h e  t r a n s i t i o n .  

where an engine 

e .  
pos i t ion .  

The p i l o t s  v i s i b i l i t y  a t  the  re ference  eye pos i t i on  and t h e  a l e r t  eye 

5. Thrust S e t a b i l i t y  Cansiderations:  

a. Tbo t a r g e t  cutback t h r u s t  s e t t i n g  should be deternined (ca lcu la ted)  
If an automatic t h r u s t  cutback f r a t u r e  is w e d ,  a mininur before  talrooff. 

acceptable  t h r u s t  cutback j o t t i n g  should be a v a i l a b l e  SO t h a t  t h e  f l i g h t  crew 
can aon i to r  t h e  performanca of the  automatic t h rus t  cutback fo r tn re .  

. .. - . . . . - . .. . _ _  . - . . - .--.. . . -. , . . . . - 



b. The t h r u s t  cutback must bo i n i t i a t e d  by a s i n g l e  f l igh tcrew ac t ion  . 
when t h e  a i r c r a f t  is a t  o r  aboro the  e s t ab l i shed  cutback height .  
example: manual t h r o t t l o  reduction o r  a c t i v a t i o n  of a switch which i n i t i a t e s  
an automatic t h r u s t  cutback fea turo . )  

(For 

c. I f  t h r u s t  cutback is accomplished by manual t h r o t t l o  roduction below a 
hoight of 1,500 f e e t ,  opotat ional  t o s t r  and eva lua t ion  mast bo conducted t o  
determino whether  a p i l o t  of rvorago s k i l l  can quickly (witbin 5 seconds),  
accura te ly ,  and r e l i a b l y  sot tho  t a r g o t  cutback t h r u s t  without undue 
a t t e n t i o n .  During those tests, tho  absolu to  valuo o f  tho  moan deviat ion from 
the  t a r g e t  s e t t i n g  s b a l l  bo d o t e n i n o d .  This mean doviat ion s h a l l  t h e r e a f t e r  
be added t o  t h e  t a r g e t  t h r u s t  s r t t i n g s  t o  e s t a b l i s h  tho minimum s e t t i n g s  t h a t  
can bo used i n  a c t u a l  opora t iom.  

d. I f  t h r u s t  catback is accorpl ished by automatic devices,  an operat ional  
tes t  and eva lua t ion  s h a l l  be required t o  d e t e r r i n o  the  following: 

I). T h m  f l igh tcrew must bo ab le  t o  adequately monitor t he  performance 
of the au tona t i c  devices and such monitoring m u s t  not r equ i r e  an inord ina te  
mount af f l igh tcrow a t t en t ion :  

2).  Tbe t h r u s t  cutback m u s t  be s"thly, accura te ly ,  and r e l i a b l y  

It must be shown t o  be improbable t h a t  t h e  automatic t h r u s t  

set;  

3 ) .  
cutback t e a t u r e  has unacceptable f a i l u r e  nodes; 

4).  Any de tec ted  f a i l u r e  of tho  au tomat ic . t$ rus t  cutback system is 
adequately annunciated or otherwise c l e a r l y  apparent t o  t h e  f l igh tcrew,  and 

The au tona t i c  t h r u s t  cutback f e a t u r e  must be inh ib i t ed  below 400 
f e e t  AGL or  a higher spec i f i ed  hoight. 

51, 

0 ,  If an automatic t h r u s t  advance system is used, an opera t iona l  test and 
eva lua t ion  s h a l l  be required t o  d o t e t r i n e  t h e  following: 

I). The t h r u s t  advance is i u e d i a t e  and provides,  without f l i g h t  crew 
i n t e rven t ion  s u f f i c i e n t  t h r u s t  t o  na in t a in  a t  l e a s t  t h e  FAR 25.111 engine-out 
gradients. 

21. The required t h r u s t  advanco s o t t i n g  is quickly,  accura te ly ,  and 
r e l i a b l y  ret. 

31. It m u t  be shown t o  be imrobab lo  t h a t  t he  automatic t h r u s t  
advance f e a t u r e  has unaccoptablo f a i l u r e  modes. 

41, That any detoeted f a i l u r o  of t h e  automatic t h r u s t  advance syster 
it adequately annunciated o r  o t h e r u i t e  c l e a r l y  apparent t o  t h e  f l igbtcrew.  

4 



6, Aircraft c o n t r o l l a b i l i t y  coas idera t ions .  hn opera t iona l  test and 
evaluation sha l l  bo roquired t o  de t e rn ine  t h e  following: 

a. The bandling q u a l i t i e s  aust be s a t i s f a c t o r y  when us ing  t h r u s t  cutback 
p rocoduru  ( a l l  onginos opera t ivo)  i n  t h e  most c r i t i c a l  conf igura t ions ,  
we igh t ,  and cen te r  of grav i ty .  Any speed excursions during and a f t o r  the  
t h r u s t  cutback a n s t  bo o a s i l g  c o n t r o l l a b l o  by t h o  p i l o t  and any speod loss 
must not exceod (VI + X) -5 with speeds less than  (Vi + X I  -2 not t o  u c e e d  IO 
seconds. . . . . .  

b. 'Tho handling q u a l i t i e s  must be s a t i s f a c t o r y  with a s i 8 u l a t e d  ongine 
f a i l u r e  i n  t ho  aos t  c r i t i c a l  conf igura t ions ,  woight, and contor  of gravi ty .  
Any wood losros r o r o l t i n q  from tho  engin. f a i l u r e  before,  during, and a f t e r  
t h e  t h r u s t  cutback a u r t  ba e a s i l y  c o n t r o l l a b l e  by t ho  p i l o t  and any speed l o s s  
nust not  exceed (9 + X f  -5 with speed less than  (VI + XI -2 not t o  excoed 10 
sacoads . . 

c. TE0 handling q u a l i t i e s  a u s t  be s a t i s f a c t o r y  wbea au tona t i c  t b r u s t  
advance system during t h e  t r a n s i t i o n  from a low power s e t t i n g  t o  a high power 
s e t t i n g  due t o  tho t h r u s t  advance associated witb ongino f a i l u r o ,  

d.  h e  f l igh tcrew workload m u s t  be s a t i s f a c t o r y  when qccoapl ishing t h e  
t h r u s t  cutback procedure. 
t h r u s t  cutback procedure w i t h o u t  the a s s i s t a n c e  of t h e  o ther  p i l o t  (pi lot-not-  
f l y i n g  not e s s e n t i a l  t o  t h e  procedure).  

7. F l i g h t  Guidance Considerationg 

Tbe p i l o t  f l y i n g  should be able  t o  perform t h e  

a.  I f  a f l i g h t  d i r e e t o t  is used f o r  takeoff  t he  f l i g h t  d i r e c t o r  guidance 
should be accura te  and r e l i a b l e  during a l l  foresoeable  events .  I f  it is not 
accu ra t e  o r  does not provide propor guidance during t h e  t h r u s t  cutback 
procedure, it should be deac t iva ted  for  t akeoff .  
does not inc lude  t h e  use of a f l i g b t  d i r e c t o r  for  t h r u s t  cutbacks below 1,500 
f e e t ,  an opera t ioaa t  test and eva lua t ion  s h a l l  be raqui red  t o  dotermine 
whether any s p e c i a l  t r a i n i n g  o r  currency is required.  

I f  t h e  proposed procedure 

b. I f  an  au top i lo t  and/or f l i g h t  d i r e c t o r  is used during t h e  t h r u s t  
cutback procedure, on opera t iona l  test and eva lua t ion  s h a l l  be required t o  
de t e rn ine  tbe following: 

1). The guidance and/or con t ro l  provided m u s t  be accura t e  and 
rel iabf .  throughout takooff, i n i t i a l  c l i n b ,  t h r u s t  cutback, and subsequent 
t r a n s i t i o n  t o  noma1 cliab-out.  

2).  Tbo guidance and/or con t ro l  provided n u t  continue t o  be accurate  
during and a f t o r  an ongino failure a t  any poin t  i n  t h e  procodure, 

3 ) .  Tbe guidaaco and/or cont ro l  must provide,  achieve, and a a i n t a i n  
at Ieast t h e  8pptOYed nornal  a l l -ongino  c l i r b  speed during t h e  i n i t i a l  climb 
and t h r u s t  cutback. 
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4). The guidance and/or c o n t r o l  provided must ensu re  t h a t  any speed 
l o s s e s  during a t r a n s i t i o n  are small and recovery t o  target speed is prompt. 
Any speed loss must not  exceed (Vi + XI -5 with speeds less than  (V2 +X) -2 
not  t o  exceed 10 seconds.  A t r a n s i t i o n  i n  this case  means s e t t i n g  cutback 
t h r u s t  and p i t c h  over  o r  an engine f a i l u r e  a f t e r  t h r u s t  cutback. 

m: If an a u t o p i l o t  is used dur ing  takeoff  or eogagul a f t r r  t akeof f  and 
used during t h e  t h r u s t  cutback p r o c d u r e ,  t h e  f l i g h t  guidance provided ( e i t b e r  
f l i g h t  d i t e c t o r - p r o v i d o d  or non-f l ight  d i r e c t o r  provided) m u s t  bo s u f f i c i e n t  
t o  a c c u r a t e l y  monitor t h e  performanca of t h e  a u t o p i l o t .  

a. nin htcrew S i t u a t i o n a l  Awareness Considerat ions.  

8 .  A l t e r n a t i v e  noise abatemeat procedures  should inc lude  methods t o  
enhance o v e r a l l  f l i gh tc rew a w a r e n ~ s s  t o  t h e  uniqueness of t h e  procedure such 
as  pre-takeof f b r i e f i n g s ,  special crow coord ina t ion  ca l l -ou t s ,  bug s e t t i n g s ,  
and o the r '  ope ra to r  devised re thods .  

b. I f  i t  bas  been determined t h a t  t h e  a i r c r a f t  has  undetec tab le  t h r u s t  
loss OT engine f a i l u r e  c h a r a c t e r i s t i c s ,  an engine t h r u s t  l o s s  o r  f a i l u r e  
d e t e c t i o n  system s h a l l  be requi red .  



Standard Close-In Noise Abatennt Procedures 
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Standard Alternative I - Cutback Before Cleanup Below 1,000' AGL 
a. This alternative procedure requires the use of an automatic tbrust cutback 
SYSte., an automatic thrust advance system, and I GPWS capable of alerting t h e  
flightcrew of any descent which occurs below 1,500 feet AGL. It DUSt be shown 
that it is inprobable that the automatic thrust cutback system will fail to 
sot a thrust at feast sufficirnt to  maintain tbo takeoff path engino- 
inoperative climb gradirnts spoeified by FAR 2S.llI(c)(3). It must also be 
shown that is improbablr that tho autoaatic thrust advance rystom 611 fail to 
provide a t  feast sufficirnt thrust to maintain tha takeoff path rngine- 
inoporativo climb gradients rpocifird by FAR 25.111(c) (3)  without any pilot 
intervention. 

b. 
obrtacl. clearance altitude or at an altitude of at least 500 feet AGL, 
whichevor is higher. 

Takeoff and climb at an airspeed of 02 + 10 to 20 h o t s  until a safe 

e. At an altitude of 500 feet or above initiate the automatic thrust cutback 
and decrease pitch while maintaining VI + 10 to 20 knots. 
set to not lower than a cutback thrust setting necessary to maintain the 
takeoff path engine-inoperative climb gradients spoeified by FAR 25,1Il(c) ( 3 ) .  

d. 
the noise sensitive area or at 3,000 feet AGL, set clirb thrust and accelerate 
w h i l e  retracting f l a p s  on schedule. 

The thrust may be 

Continue t o  climb at an airspeed of VI + 10 to 20 knots. When clear of 

Establish a normal clisb profile. 



Standard Alternativo 2 - Cutback Before Cleanup Below 500' AGL 

1. 
system, an automatic thrust advance system, a flight director system capable 
of providing appropriate guidance throughout the proeodure, an autopilot 
system capable of flying the procedute, and a GPWS capable of alerting the 
flightcrow of any doscoot which occurs below 1,500 foet AGL. 
that it is i8ptobab1e that tho rotoartic thrust cutback rpstrm will fail to 
set a tbrust at h8st sufficient to maintain tbo gradients specified for this 
altomative procodure. 
automatic thrurt.advance system will fail to rostore at least sufficient 
thrust to maintain tho engine iaoporativo climb gradioats spocified by FAR 
25,111 (e) (31 without aoy pilot intervention under any circumstances where 
tbere is a porformaace or thrust degradation or engine loss. 

This alternative procedure requires the use of an automatic thrust cutback 

It must be shorn 

It mwt 8 1 S O  be shown that it is improbable that the 

b. 
obstacle clearanco altitude OT at an altitude of at least 400 feet AGL 
whichever is higher. 

Takeoff and climb at an airspoed of VI + 10 to 20 knots until a safe 

e. At an altitude of 400 feet or above initiate tho automatic thrust cutback 
and decrease pitch while maintaining V i  + 10 to 20 knots.  
set to not lower than a cutback thrust setting necorrarp to maintain a takeoff 
path engine-inoperative climb gradient of at least 0%. 
setting used in this situation must produco at least a 4L cliab gradient with 
ail engines operative. 

The thrust may be 

The cutback thrust 

e, 
the noise sensitive area or at 3,000 feet AGL, set clinb thrust and accelerate 
while retracting flaps on schedule. Establish a normal climb profile. 

Continue to climb at an airspeed of VI + 10 to 20 knots. When clear of 



Standard Alternative 3 - Cutback Before Cleanup Above 1,000' AGL 

R .  

safe obstacle clearance altitude or at least 1.000 feet AGL whichever is 
higher. 

Takeoff and climb at an airspeed of Vi 4 10 to 20 knots until attaining a 

b. At an altitude of 1,000 feet or above simultaneously initiate thrust 
cutback and decrease pitch while aaintaining an airspeed of  Vz + 10 to 20 
knots. Roduco thrust to not lower than a cutback thrust satting nacessary to 
maintain the takeoff path engine-inoperative clinb gradiants specified by FAR 
25.llI(cl(31 

e l .  Tb. engine-inoperative elinb gradients MY be reducod to not lower than 02 
if automatic thrust advance systems are available provided: 

. .  

8 .  It can be shown that in the event of an engine failure that it is 
improbable that the automatic thrust advance systems will fail to restore at 
least sufficient thrust to maintain the gradients specified in FAR 
25.111(~)(3) without any pilot intervention, and 

b. A GPWS capable of alerting the flightcrew of any descent which occurs 
below 1.500 feet is installed. 

c. 
the noise sensitive area OT at 3,000 feet AGL, set clinb thrust and accelerate 
while retracting flaps on schedule. Establish a normal clinb profile. 

Continue to climb at an airspeed of 01 + 10 to 20 knots .  When cleat of 
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Standard Far-Out Noise Abatement Procedures 
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A l t m 1 8 t i V e  4 - Cleanup Below 1000' AGL Before Cutback 

1. 
s a t e  obs t ac l e  c learance  a l t i t u d e  OT a t  l e a s t  500' AGL whichever is h i g h e r .  

Takooff and c l i n b  a t  an airspeed of VI + 10 t o  20 knots  u n t i l  a t t a i n i n g  a 

b. 
while r e t r a c t i n g  f l a p s  oa schodulo. 

A t  an a l t i t u d e  of 500' or  above, decrease p i t c h  and a c c e l e r a t e  t o  V,f 

c. 
t h r u s t  s e t t i n g  necessary t o  maintain t h e  takeoff  path engine-inoperative c l i a b  
g rad ien t s  s p e c i f i e d  by FAR 2S.lll(c) ( 3 ) .  

d. 
ava i l ab le ,  t h e  engine-inoperative c l i n b  g rad ien t s  may be reduced t o  not lower 
than  0I ptovided: 

Af te r  a t t a i n i n g  zero f l a p s ,  reduce t h r u s t  t o  not fowor than a cutback 

If automatic t h r u s t  cntback and au toaa t i c  t h r u s t  advaaee s y s t e r  a r e  

11. 
cutback system w i l l  f a i l  t o  set  a t h r u s t  a t  l e a s t  s u f f i c i e n t  t o  na in ta in  a 
gradien t  of not lower than 0%. 

2).  It can be shown t b a t  i n  t h e  event of an engine f a i l u r e ,  it is 
improbable t h a t  t h e  a u t o r e t i c  t h r u s t  advance systems w i l l  f a i l  t o  
r e s t o r e  a t  l e a s t -  s u f f i c i e n t  t h r u s t  to maintain t h e  engine-inoperative 
climb g rad ien t s  spec i f i ed  by FAR 25 .111(~1(3 )  without any p i l o t  
in te rvent ion .  and 

It can be shown t b8 t  it is inprobab2e t h a t  t h e  automatic t h r u s t  

3 ) .  
which occurs below 1,500 f e e t  AGL is i n s t a l l e d .  

A GPWS capable of a l e r t i n g  t h e  f l igh tcrew of any descent 

ROTE: An automatic t h r u s t  cutback system is not requi red  i f  t h e  
procedure p r o h i b i t s  t b r u s t  cutback below 1000'. 

e. Continue c l i a b  a t  an a i rspeed  of V,f + 10 t o  20 knots  a t  t h e  cutback 
t h r u s t  s e t t i n g .  When c l e a r  of t h e  noise s e n s i t i v e  a rea  o r  a t  3000' AGL, set  
climb t h r u s t  and i n i t i a t e  a normal climb p r o f i l e .  



Alternative 5 - Partial Cleanup below 1000' AGL Before Cutback 

a .  
safe obstacle clearance altitude or at least 500' AGL whichever is higher. 

Takeoff and climb a t  an airspeed of V2 + 10 t o  20 knots until attaining a 

b. 
intorredi8to (notcbedl flap setting and uccolatate to an airspeed consistent 
with t h e  intr-diato flap rotting. 

e. After attaining the interaediate flap totting and an appropriate airspeed 
for that flad sotting, reduce thrust to not lower tban a cutback tbrust 
setting necessary. to maintain tbe takeoff patb engino-inoperative climb 
gradients' specified by FAR 2S.lll(c) (3). 

At an altitude of 500' or above decrease pitch, and retract flaps to an 

d. 
available, the engine-inoperative gradients may bo reduced to not lower than 
0 1  provided: 

If autoaatic thrust cutback and automatic thrust advance system are 

1). It can bo rbown that in tho w a n t  of an engiao failure, it is 
improbable that the autonatic tbrust advano system will fail to restore at 
least sufficient thrust to maintain the engin-inoperative climb gradients 
specified by FAR 2S.lll(c)(3) without any pilot intorvention, and 

2) .  It can be shown that it is improbable that the autoaatic thrust 
cutback system will fail to set a thrust at least sufficient to maintain a 
g r a d i e n t  of not lower than 0%. 

3 ) .  A GPWS capable of alerting the flightcrew of any descent which occurs 
belocs 1,500 feet AGL is installed. 

NOTE: An automatic thrust cutback system is not required if the 
. procedure prohibits thrust cutback below 1000'. 

d. 
setting at the cutback thrust setting. m e n  clear of the noise sensitive area 
or at 3,000 feat AGL, set climb thrust and couplete flap retraction on 
schedule. Establish a normal climb profile. 

Coutinue clinb at an airspeed appropriate for the intermediate flap 
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blternative 6 - Cleanup Bofore Cutback Above 1000' AGL 

a. 
safe obstacle clearance altitude or at least 1000' AGL whichever is higher. 

Takeoff and clisb at an airspeed of VI + 10 to 20 knots until attaining a 

b. 
while retracting flaps on schedule. 

At an altitude of 1000' or above, decrease pitch and accelerate to V,f 

e. 
thrust sotting necessary to 8aintain a trkroff path ongino-inoporative climb 
gradient specified by FAR 2 5 . 1 1 1 ( ~ ) ( 3 ) .  

After attaining zero flaps, reduce thrust to not lower than a cutback 

d. 
climb gradients my be reducod to not lower than 0% provided 

If an automatic tbrust advance system is available the ongine-inoperative 

1 ) .  It can be s h o m  that in the event of an engine failure, it is 
improbable that the automatic thrust advance ryster will fail to restore at 
least sufficient thrust to maintain the ongine-fnoperativo gradients specified 
by FAR 25.111(c) (3 )  without any pilot intervention, and 

2 ) .  A GPWS capable of alerting the flightcrew o f  any descent which occurs - 
berow 1500 feet AGL is installed. 

e. Continue climb at an airspeed of V,f + 10 to 20 knots at the cutback 
thrust setting. When clear of the noise sensitive area or at 3000' AGL, set 
climb thrust and initihte a aorral clisb profile. 



ITBD AIR LI NES 

NOISE ABATEMENT TAKEOFF TEST P ROFILES 

AIRCRAFT MAKE/MODEL/SERIES: Boeing - 737-300 CFM 56-3-4  22,000 lbs. 
CONDITIONS: Standard Day/Sea Level 
SCOPE OF DATA POINTS: Prom Point of Takeoff Thrust Application 

(Brake Rdease) to 4,000 feet AGL 
PROCEDURES : - Nonnal UAL Takeoff and C l i m b  Procedures, 

Except as Specified by the Individual Test 
Profile 
Normal Rotation Rates at VR 
Initial Pitch Attitude to Maintain V,+20, 
Except as Otherwise Specified by the 
Individual Te8t Profile 

0 

SERIES 4 

NORMAL NOISE ABATEME NT TAKE OE" TEST PRO FILES 

1. 
2. 

3 .  
4 .  

- RUN 

A- 1 
A-2 
A-3 
A-4 
A-5 
A-6 
A-7 
A-8 

After takeoff, climb to initiating altitude at Vt + 20 
At the initiating altitude, simultaneously decrease pitch to 
maintain approximately 1/2 the deck angle and initiate flap 
retraction while accelerating. 
Retract flaps on speed schedule, 
At 0 flaps or V , set climb thrust and &intain V, to 3 ,000  
feet, then accaferate to 250 k t s  while continuing climb to 
4,000 feet. 

T.O. THRUST 

Max Rated 
Max Rated 
Max Rated 

Reduced T.O. Thrust 
Reduced T.O. Thrust 

Max Rated 
Reduced T.O. Thrust 
Reduced T.O. Thrust 

- ALTITUDE 
INITIATING 

1,000 ft. 
1,000 ft. 
1,000 ft. 
1,000 ft. 
1,000 ft, 
800 ft. 
800 ft. 
800 ft. 

WEIGHT 

Heavy (approx. 130k) 
Medium (approx. 110k) 
Light (approx. 90k) 
M e d i U m  
Light 
Medium 
Medium 
Light 

Date: 11/15/90 



1, 
2, 

3. 
4. . 

5 
B-1 
B-2 
B-3 

Yo- N OISE ARATEMPI'PJT TAKE OFF TEST P ROFILES 

After takeoff, climb t o  init iat ing altitude a t  Vt + 20. A t  the init iat ing altitude, set climb thru e t ,  then 
simultaneou~sly dscraase pitch t o  approximately 1/2 deck angle 
and in i t ia te  f lap  retraction whfla accelerating. 
Retract flaps on sped schedule. 
A t  0 flap8 maintain V, to 3,000 feet  then accelerate t o  250 
kts w h i l e  continuing climb t o  4,000 feet .  

INITIATING 
T*O* THR UST ALTITUOE WEIGHT 
k x  Rated 1,000 feet 

Reduced T.O. Thrust 800 feet 
Rducsd T*O* Thrust 1 ,000  feat 

Medium 
Medium 
M e d i u m  



SERIES C 

1. 

2. 

3 .  

4 .  

5 .  

CLOSE-IN NOISE ABATEMENT TAKE OFF TE ST PROFILES 

After takeoff ,  climb t o  i n i t i a t i n g  a l t i t u d e  a t  t h e  speed o r  
p i t c h  l i m i t  ind ica ted  for each run. 
A t  t h e  i n i t i a t i n g  a l t i t u d e ,  cutback thrust t o  a s e t t i n g  which 
r e su l t s  i n  t h e  engine-out climb gradient indicated for each 
run and sintultaneously decrease p i t ch  t o  maintain t h e  airspeed 
indicated for  each run. 
Continue t o  climb a t  t h e  specified speed with f l a p s  i n  t h e  
takeoff configuration t o  3,000 feet. 
A t  3,000 f e e t ,  set climb thrust and ad jus t  p i t c h  w h i l e  
simultaneously i n i t i a t i n g  f l a p  r e t r a c t i o n  and acce lera t ing  t o  
retract f l a p s  on schedule. 
Continue t o  accelerate t o  250 kts while cont inuing t o  climb t o  
4,000 feet. 

INITIATING CUTBACK TERUST SPEED 
T.0. TER UST ludzuzm C L I M B P I E E L  IMIT RUN 

WEIGflT 
c-1 
c-2 
c-3 
c-4 
c-5 

C-6 
c-7 
C-8 

c-9 
c-IO 
c-11 

Max R a t e d  
Max Rated 
Max R a t e d  
Max Rated 
Max R a t e d  

M a x  Rated 
Max Rated 
Max Rated 

M a x  Rated 
Max Rated 
Max Rated 

1,000 f t .  
1,000 f t .  
1 ,000 f t .  
1,000 f t .  
1 , 0 0 0  e t .  

800 f t .  
800 f t .  
800 ft. 

500 f t .  
500 f t .  
500 f t .  

1.2% 
1.2% 
1.2% 

0% 
1.2% 

1.2%. 
0% 

1.2% 

1.2% 
0% 

1.2% 

V2 + 20 Heavy 
V2 + 20 Medium 
V2 + 20 Light 
Vz + 20 Medium 
L d t  P i t c h  Light 

V2 + 20 Medium 
Vt + 20 Medium 
L l m i t  P i t ch  Light 

Vz + 20 Medium 
Vz + 20 Medium 
L d t  P i t ch  Light 

<v2 + X I  

cvt + X I  

(V2 + X )  

NOTE : For Runs C-12 and C-13, t h e  p i l o t  will be 
required t o  aggressively and abrupt ly  set 
t h e  cutback t h r u s t  and p i t c h  a t t i t u d e  a t  
t h e  i n i t i a t i n g  a l t i t u d e .  

C-12 Max Rated 1,000 f t .  1.2% V2 + 20 Light 
C-13 Max Rated 500 f t .  1.2% V2 + 20 Light 



SERIES Q 

UT NOISE ABATEMENT T AKEOET TEST PROFIW 

1. After takeoff ,  climb t o  i n i t i a t i n g  a l t i t u d e  a t  Vz + 20. 
2. A t  t h e  i n i t i a t i n g  a l t i t u d e ,  s h l t a n e o u s l y  decrease p i t c h  t o  

approximately 1/2 deck angle  and init iate flap r e t r a c t i o n  
while  accelerat ing.  

3. Retract f l a p s  on speed schedule. 
4. A t  0 f l a p s  or  V,, cutback thrust t o  a s e t t i n g  which r e s u l t s  

in t h e  engine-out climb gradient ind ica ted  for each run. 
5. Continue t o  climb a t  Vrt t o  3,000 f ee t .  
6 ,  A t  3,000 f e e t ,  set climb t h r u s t  and accelerate t o  250 k t s  

while climbing t o  4,000 feet. 

INITIATING CUTBACK TBRUST m TO TERU ST aili"- WEIGHT 

D-I  
D-2 
D-3 
D-4 
D-5 
D-6 
D-7 
0-8 

Max Rated 1,000 f t .  
Ma% R a t e d -  1,000 f t .  
Max Rated 1,000 f t .  
Max Rated 1,000 f t .  

Reduced T.O. Thrust 1,000 f t .  
Max Rated 800 f t .  
Max R a t e d  500 f t .  
Max R a t e d  500 ft. 

1.2% 
1.2% 
1.2% 

0% 
1.2% 
1.2% 
1.2% 

. 0% 

Heavy 
Medium 
Light 
Medium 
Medium 
Medium 
Medium 
Medium 

SERIES 8 

MISCELLANE OUS RUN 

CONDITIONS: M e d i u m  Weight, Flaps set a t  5 ,  and Max 
R a t e d  Thrust  

RUN E2 
I, 
2, A t  SO0 feet, retract flaps on speed schedule. 
3 -  

4.  
5. A t  3,000 f e e t ,  set climb t h r u s t  while acce lera t ing  t o  250 k t s  

After takeoff, climb at Vt + 20 t o  500 ft. 

A t  f l a p s  0 o r  Va, cutback thrust t o  a setting which r e s u l t s  
in a V, engine-out climb gradient  of 1.2%. 
Continue climb a t  vzr to 3,000 fee t .  

and continuing climb to 4,000 feet .  

RUN E3 
I. 
2. At SO0 f e e t ,  retract f l a p s  on speed schedule. 
3 -  
4 -  Continue climb a t  V t o  3,000 f ee t .  
5. 

After takeoff, climb a t  V2 + 20 t o  500 f t .  

A t  f l a p s  0 o r  VH, cutback t h r u s t  t o  climb power. 

A t  3,000 feet, aceererate to 250 k t s  and continue climb to 
4,000 f ee t .  



SERIES N 

SJORMAL T AKEOFF TEST p ROFILX 

I. 
2, 

3. 
4-  A t  0 flap8 or V 

A f t e r  takeoff,  climb to in i t ia t ing  a l t i tude  a t  Vz + 20. 
A t  the i n i t i a t i n g  a l t i tude ,  eimultaneouely decrease pitch to 
approximately 1/2 the deck angle and in i t iate  flag retraction w h i l e  
accelerating. 
Retract f laps  on speed schedule. 

continuing c l d ' t o  4 , 000 feet. 

Takeoff T h r u s t  - Max R a t e d  Thrust 

W t i a t i n g  Altitude - 1 , 0 0 0  feet 

6et climb power, accelerate to 250 kts while 

...- .- .. . . . - . ..,. . ...... .. . . .._...- - . -- - 
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J u l y  30, 1991 

HoDonnrll Douglrr wiabor t o  8Xpr.88 t h a t  thag .To aUppOrtiYa of 
the  Uorking Groupla e f f o r t s  t o  oontinur t o  m o w  Comard t o  
rohirvr  the eod ebjaotiv8 o f  Tark 1 o f  tha Air C8rri.t Oporktion 
Buboommittor. 

BOWOV~I, a l t a r  roviowing tha minutes of  tha T8dk 1 Nofre 
Abatemrnt I?rocedurer Working Qroup, tha minutes of tho  U r c h  f 3  
meetiaq o f  tha  original  Tank Forco u a  not iaoludod. 
t o  reaffirm thr DAC poritioa whioh i r  aontaineb i n  attachareatr 
4 - 1  and 4-2 of Bnolo#ur~ 1 t o  tho ropost o f  tho  Woiao Abrtooant 
Uorking aroup. This DIC position war again r t a t e d  i a  a lo t trr  
to nr, tu lrr  of thr PM on Marah aa ,  A991 and DX, for tha  
racotd, rquert r r  that this lettor bo coatairred in th8  o f f i o i r l  
minuter of t h i n  Working Group. 

WDC wirhor 

Xaoagsr, TOobniarl Idairon 
fadustry L Rogulrtory A C L r i r r  
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A .  Amrova ls  

The Fokker 100 Noise Abatement P r o f i l e  (NAP) has been c e r t i f i e d  by RLD 
& FAA f o r  Orange County (SNA) on ly ,  see App. I. 
This was f u l l y  i n  l i n e  w i t h  a bas ic  understanding from FAA t h a t ,  
subject  t o  v e r i f i c a t i o n ,  t he  system could be approved, see ref. 4. 

Raising the  cutback a l t i t u d e  t o  800 ft would - 

- make most o f  t h e  Fokker 100 NAP fea tures  redundant o r ’even 

make t h e  above approval useless both f o r  E and AA c lass  
operations, a t  Orange County 

penal ize the  Fokker 100 more than other  a i r c r a f t  no t  having such 
a system, f o r  explanat ion see i tem C. 

B. 800 f t  Cutback a l t i t u d e .  

As f o r  t h e  working group recommendations attachment 2 - pages 4 t h r u  6 
on i n i t i a t i n g  a l t i t u d e ,  we be l i eve  t h a t  800 f t  i s  no t  necessar i l y  
sa fer  than 400 ft, because t h i s  has t o  be weighed against  how t h e  
cutback i s  performed, the  p a r t i c u l a r  a i r c r a f t  con f i gu ra t i on ,  equipment 
& systsms layout ,  e tc .  

P review of the  a d d i t i o n a l  reasons 1 t h r u  8 o f  a t t .  2-41’5 w i t h  respect 
t o  the  Fokker 100 y i e l d s  t h e  fo l low ing :  

1. A Fokker 100 usua l l y  achieves a s tab le  f l i g h t  pa th  a t  100-200ft 
(YES,  I T  IS A VERY EASY AIRCRAFT TO FLY!) 
A f t e r  cutback, t he  system c o n t r o l s  t o  approx 1 1 0 0 f t h i n  
regardless o f  p a r t i a l  t h r u s t  l oss  o r  down d r a f t .  

2 .  The F l O O  has a f u l l y  i n teg ra ted  windshear escape guidance a l so  
ava i l ab le  on a u t o p i l o t  w i t h  automatic f i r e w a l l  t h r u s t  s e l e c t i o n  
between l i f t  o f f  and 1500 ft. . 
Wingtip vor tex  encounters leading t o  speedloss are  f u l l y  covered 
t h r u  t h e  NAP p ro tec t i on  systems, see a l so  i tem D. 

3&4 Fokker 100 AFCAS cons is ts  o f  a h igh  i n t e g r i t y  moni tor ing system 
t h a t  a l lows category 3B autolands and redundant take o f f ’ s  from 
35 ft. 
Au top i l o t  c a p a b i l i t y  from 35 f t  g ives t h e  crew maximum c a p a b i l i t y  
t o  excerc ise ex terna l  v ig i lance.  

We f i n d  it inconceivable t h a t  a hightech auto f l i g h t  con t ro l  
system - w i t h  a l l  i t s  p re  engage sa fe ty  checks and post  engage 
moni tor ing can be used f o r  an automatic land ing  bu t  no t  
immediately a f t e r  take-of f .  
Please note t h a t  on t h e  Fokker 100 it i s  no t  poss ib le  t o  engage 
i n t o  unsafe condi t ions.  

- 
C 
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The Fokker 100 NAP does no t  requ i re  clean-up be fore  t h r u s t  
reduction. I n  add i t i on ,  f l a p s  zero w i l l  be t h e  p re fe r red  
con f igu ra t i on  because i t  has the  best  L/D r a t i o ,  hence leads 
almost always t o  lowest no ise on t h e  ground. 

The Fokker 100 av ion ics  system a l lows FMS NAV t o  be armed on the  
ground. I f  such a take o f f  i s  performed NAV auto engages a t  35 f t 
p rov id ing  f u r t h e r  r e l i e f  t o  t h e  p i l o t s .  

While it i s  t r u e  t h a t  Fokker 100 NAP requ i res  e x t r a  t r a i n i n g  we 
f i r m l y  be l i eve  t h i s  t o  be minimal because o f  t h e  s i m p l i c i t y ,  t he  
c l e a r  task a l l o c a t i o n  PF-PNF and t h e  f a c t  t h a t  t h e  emergency 
procedures are the  same as normal emergency procedures, see a l so  
i tem 0. 

Between 500 & I O O O f t ,  TCAS has f u l l  opera t iona l  c a p a b i l i t y  
exc lud ing descend commands. It i s  t r u e  t h a t  f u l l  TCAS I n c l .  
descent commands w i l l  be a v a i l a b l e  e a r l i e r  (“‘7 sec. a t  1000ft on 
Fokker 100) however t h e  sa fe ty  b e n e f i t  o f  t h i s  i s  doubted, s ince 
t h e  l e a s t  l i k e l y  t o  occur are TCAS descend commands because o f  
t he  v e r t i c a l  speeds achieved a f t e r  l i f t o f f .  Noise Abatement 
Takeoff performed w i t h  t h e  Fokker 100 r e s u l t s  i n  a minimum 
v e r t i c a l  speed o f  1100fpm, achieved a t  approx. 800 f t  AAE. 
Therefore, TCAS c a p a b i l i t y  can hard ly  be a reason f o r  t h e  cutback 
a l t i t u d e  t o  be 800 f t .  

.____ k i s e .  

As already o u t l i n e d  i n  our fax, ref.5, r a i s i n g  t h e  cutback a l t i t u d e  t o  
800 f t  puts medium by pass r a t i o  englnes ( t h e  TAY = 3 : l )  a t  a 
compet i t ive disadvantage espec ia l l y  when c lose t o  t h e  a i r p o r t .  
See. APP.11. 

Another b i g  disadvantage of a minimum cutback a l t i t u d e  o f  800ft 
instead o f  400f t  i s  t h a t  a l o t  o f  f l e x i b i l i t y  t o  opt imize the  NAP 
procedure f o r  t h e  re levant  l o c a l  s i t u a t i o n  i s  l o s t .  We have added 75 
dB noise f o o t p r i n t s  f o r  representa t ive  Fokker 100 take  o f f  weights f o r  
85000 & 90.0001b, i . e .  average loadfac tors  f o r  300 and 500nm t r i p s ,  
See APP. 111. 
While t h e  areas are ra ther  close, t h e  shapes are not. When the  
no ise-sens i t i ve  area’s are loca ted  c lose  t o  t h e  a i r p o r t ,  a cut-back 
a l t i t u d e  o f  400 instead o f  800 f t  w i l l  p rov ide subs tan t i a l  no ise 
b e n e f i t ’ s .  
Th is  i s  t h e  very reason t h a t  we incorporated i n  our NAP system t h e  
p o s s i b i l i t y  t o  sa fe l y  i n i t i a t e  cutback a t  any des l red  a l t i t u d e  
s t a r t i n g  from 400 ft. 

F i n a l l y ,  i n  o rder  t o  permi t  safe cutback a t  400f t ,  t h e  Fokker 100 NAP 
system incorporates sa fe ty  features beyond D r a f t  AC 91-53A. One o f  
these fea tures  r e s u l t s  i n  a no ise penal ty  compared t o  a i r c r a f t  no t  
having s i m i l a r  p ro tec t i on ,  as we w i l l  exp la in :  
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I n  the Fokker 100 NAP system, the t h r u s t  cutback i s  con t ro l l ed  t o  
fo l low the p i l o t c o n t r o l l e d  p i t c h  a t t i t ude ,  w i t h  the r e s u l t  t h a t  the 
NEPR ta rge t  i s  reached a t  approx. 400ft above the t h r u s t  cutback 
i n i t i a t i o n  a l t i t u d e .  The proposed ru les  wi th 800 ft minimum cutback 
a l t i t u d e  would not require the t h r u s t  cutback t o  be automat ical ly 
cont ro l led.  A manually set  cutback th rus t ,  and hence the corresponding 
noise reduction, would be achieved more rap id ly ,  e.g. a t  200 ft above 
cutback i n i t i a t i o n .  I n  order t o  avoid a n o b e  penalty compared t o  
a i r c r a f t  using manual cutback, the automatic feature would have t o  be 
removed, which i n  our view would reduce safety. 

0. Safety 

A proper understanding o f  the safety issues involved has t o  s t a r t  w i t h  
the Fokker 100 F l i g h t  Deck Design object ives.  The most important are:  
1. Simple and s t r a i g h t  forward operation. 
2 .  Keep the p i l o t  i n  the loop. 

The NAP procedure has been summarized i n  App. I V .  
% App. IV. The NAP procedure reviewed against the above p r inc ip les  

gives: 

Ad 1 - NAP procedure i t s e l f  i s  simple and s t r a i g h t  forward. Apart 
from arming the system on the F l i g h t  Mode Panel (NAP button) 
the only other act ion i s  pushing Climb (CLB) on the (MFDS) 
t h r u s t r a t i n g  panel. 

- Clear task a l l oca t i on  PF-PNF 

- Standard emergency procedures 

% 
For these l a s t  two items Crew Resource Management has been 
implemented as can be observed from the F l i g h t  Manual t ex t ,  see 
ai2p.V. 

Ad 2 - The p i l o t  is kept i n  the loop because 

- Thrust cutback "NEPR" value i s  displayed on the MFDU 
throughout NAP-take-off 
App. VI Summarizes the NEPR ta rge t  computation, being 
automatic & continous based on a l l  re levant parameters. 

- NAP mode annunciation on the F l i g h t  Mode Annunciation (FMA) 
on EFIS f o r  normal, abnormal and emergency s i tuat ions.  
App. V I 1  Out l ines three abnormal/emergency s i t u a t i o n  
inc lud ing presentation t o  the p i l o t  as fol lows: 

Sht.1: A i r c r a f t  f l i e s  i n  v e r t i c a l  speed with NEPR (noise 
abatement t h r u s t )  establ ished, speed i s  open i n  
second phase when speed, whlch was V 2  + 10, i s  l o s t  
(eg due t o  windshear) i .e .  less than V2 + 5, the 
system automat ical ly rever ts  t o  speed on t h r o t t l e .  

E 
c L 
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Sht.2: NAP i s  armed but not act ive.  The LH engine f a i l s  the 
system automat ical ly disarms NAP, the RH engine 
automatical ly t o  contro ls  t o  the autoselected T.O. 
t h r u s t  l i m i t .  

Sht.3: NAP i s  act ive,  the LH engine f a i l s .  
NAP i s  deactivated. Automatic reversion t o  TO mode 
fol lows. Again t h i s  i s  c l e a r l y  indicated t o  the 
p i l o t  both on the FMA and on the MFOS (engine 
ind icat ion.  Actual Speed ( V 2  + 10) becomes 
reference. 

, The above system not only f u l l y  meets d r a f t  AC.91.53A, but has 
several safety features t h a t  go beyond t h i s  d r a f t  AC as fo l lows. 

- A f t e r  cutback, v e r t i c a l  speed contro l  ensures a constant 
r a t e  o f  cl imb o f  approx 1100 f t /min regardless o f  p a r t i a l  
thrust loss,  down d ra f t  o r  windshear. For protect ion 
mechanism’s summary see app. I V  sht. 3. 

- Thrust cutback fo l lows p i t c h  a t t i t u d e  causing a con t ro l l ed  
t h r u s t  reduction. NEPR ta rge t  i s  achieved a t  approx 400 ft 
above cutback a l t i t u d e .  

- Engine f a i l u r e  & windshear procedures are i d e n t i c a l  f o r  both 
normal and NAP take-of f .  

- Autopi lo t  c a p a b i l i t y  i s  avai lab le t o  perform NAP. 

I n  v iew  o f  the foregoing Fokker f i r m l y  bel ieves i t s  NAP system 
w i th  cutbacks s t a r t i n g  a t  400ft,  t o  be inherent ly  more safe than 
cutback systems and procedures a t  800f t  f o l l ow ing  the suggestions 
o f  the noise working group. 

This i s  p r i m a r i l y  because o f  

- The ex t ra  safety features as described before. 

- The low workload, which has been reduced t o  the absolute 
minimum w i t h i n  the current c e r t i f i c a t i o n  requirements, 
see app. VIII. 

I n  f a c t  Fokker bel ieves t h a t  NAP take-of f  wi th a Fokker 100 a t  
400ft  cutback a l t i t u d e  i s  safer  than a take-of f  performed w i t h  
most other airplanes using 800f t  cutback a l t i t u d e .  

E. Future. 

Fokker bel ieves t h a t  the revised noise take-off r u l e s  as proposed by 
the noise working group discourages future developments. The f a c t  t h a t  
no c r e d i t  i s  given f o r  advanced and/or redundant systems, other than 
automatic t h r u s t  res to ra t i on  fo l l ow ing  engine f a i l u r e ,  i s  a 
s i g n i f i c a n t  po in t  i n  t h i s  respect. 
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F. Summary & Conclusion. 

Fokker bel ieves tha t ,  apart from serious economic impact f o r  Fokker - 
the NAP system was extensively modif ied fo l lowing ref.2, which now 
seems a t  l eas t  superfluous - the new proposed ru les  are counter- 
productive t o  the noise groups i n ten t i ons  for  two reasons, v i z .  

a. 800f t  cutback favours h igh bypass r a t i o  engines more than 
medium/low bypass r a t i o n  engines. 
It should be noted t h a t  the stage 3 noise ru les  can be beaten by 
large margins by both types o f  engine a i r c r a f t  combinations! 

b. The net safety gain by r a i s i n g  the cutback a l t i t u d e  t o  800ft w i l l  
be more than o f f s e t  by the negative safety  aspects o f  mainly 
manual cutback procedures as now proposed, since there i s  no 
incent ive t o  incorporate advanced/redundant systems. 

. ,  , 
Ir 

M a n y M l t y  Assurance 8 
A t f w o  r t  h i ness Eng i neeri ng 

Sincerely Y Sincerely Y 

( R.deh Hertog /.'' 
Chieg Engineer "F28/Fokker 100 +* 



SUMMARY OF REPORT ON JOINT FAA/INDUSTRY TAKEOFF 
NOISE ABATEMENT WORKING GROUP 

PROBLETI: Because of unique runvay/comfnunity situations and varying 
performance and noise characteristics of different aircraft, there have been 
increasing pressures to use nonstandard or special takeoff noise abatement 
procedures. The lack of standardization generally has a negative effect on 
safety. Although a nonstandard procedure may not have a significant effect 
when considered alone, potentially there is a negative effect on safety when 
these procedures vary from airport to airport and aircraft to aircraft. There 
is a need to address these potentially negative effects and to ensure that 
adequate safety levels are maintained. The attachments to this summary report 
on the activities and recommendations of the joint FAA/Industry working group 
that was formed to address this problem. 

ORGANIZATION OF THIS REPORT: 
attachments as follows: 

This report is organized in a series of 

Attachment I contains the minutes of the working group's meetings. 
The minutes are presented first as they provide some background 
for the recoamendations. 

Attachment 2 contains the recomendations and the reasons for the 
recomendations of the working group. 

Attachment 3 provides samples of single event noise profiles and 
noise contours for the recommended procedures with various 
aircraft types and engine combinations. 

Attachment 4 contains copies of the written comments on the FAA's 
initial proposal and counter proposals which are submitted by 
industry. The last document of this attachment is a copy of the 
FAA's initial proposal. 

Attachment 5 contains copies of the results of certain noise 
abatement departure profile tests conducted by the working group. 

OVERALL NOISE RELIEF BENEFITS: The current Advisory Circular 91-53, Noise 
Abatement Profile, provides for only one standard noise abatement departure 
profile. This procedure is equivalent to the "distant procedure'' recoamended 
by the working group. The working group recomendations include two standard 
procedures, one of which provides relief for noise sensitive areas relatively 
close to the end of the runway, and the other, relief for noise sensitive 
areas that are more distant from the runway end. The recomendations also 
provide for deeper thrust cutbacks for aircraft with high bypass ratio 
engines. 
thrust with high bypass engines. 

Current AC 91-53 provides for only a reduction to normal climb 
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RECOHHENDATTONS: The working group's recommendations and reasons for those 
recoinmendations are in Attachment 2 of this report. In sumary the working 
group recommends the following: 

That two basic (standard) noise abatement procedures, a close-in 
and a distant procedure, be adopted for nationwide use. The 
appropriate procedure for a particular situation depends on 
operating gross weights, runway lengths, and locations of the 
noise sensitive area. 

That the criteria established for noise abatement procedures be 
applicable to all types of turbojet aircraft over 75,000 pounds. 

That the minimum altitude for initiating the procedure should not 
be less than 800 feet above field elevation (AFE) . 
That for aircraft without automatic thrust cutback and restoration 
systems, the cutback thrust should not be less than that necessary 
to maintain the engine-inoperative climb gradients specified by 
FAR 25.111 (c) ( 3 )  . 
That for aircraft with automatic thrust cutback and restoration 
systems, the cutback thrust should not be less than that necessary 
to maintain an engine-inoperative climb gradient of at least 0% if 
the automatic thrust restoration system failed to function 
properly. 

That the noise abatement thrust reduction be maintained until at 
least 3,000 feet AFE or until past the noise sensitive area. 

That these criteria for the two noise abatement procedures be made 
mandatory through operations specifications. 

MAINTENANCE OF ADEQUATE S A F E T Y  LEVELS: The following elements of the 
recommendations ensure that adequate levels of safety are maintained. 

The requirement for only two basic procedures that are applicable 
to all types of turbojet aircraft provides for standardization of 
operational procedures and flightcrew training and enhances 
retention of flightcrew proficiency. 

The establishment of a minimum noise abatement initiating altitude 
of 800 feet provides for reasonable flightcrew workloads for a 
variety of takeoff weights and ambient temperatures as well as a 
safety margin (altitude) should windshear, wake turbulence or 
other adverse weather condition be encountered after the thrust 
cutback or configuration change is initiated. 
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The establishment of a minimum level for thrust reduction ensures 
a positive rate of climb in the event of an engine failure without 
pilot intervention (protection for insidious engine failures and 
other emergency scenarios). This minimum level of thrust 
reduction also provides sufficient thrust over drag margins to 
p e d t  normal maneuvering a t  low airspeeds and altitudes. 
limits the amount of pitch-over during a thrust cutback thereby 
reducing flightcrew vorkloads associated vith a pitch over to an 
acceptable level. 

It also 
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ATTACHMENT 1 
MINUTES OF MEETINGS 
JOINT FAA/INDUSTRY 
NOISE ABATEMENT 
WORKING GROUP 

FEBRUARY 1, 1991 

General: During the June 19, 1990 joint FAA/Industry meeting on 
Aircraft Noise Abatement, the FAA presented a proposed resolution 
to serve as a "strawman" or as a basis for initiating discussion 
and exploring alternative approaches. All persons attending the 
meeting were invited to submit comments on the FAA's proposal or 
to submit any counter or alternative proposal that they believed 
would resolve the problem. It was decided to select a smaller 
working group to study these comments or alternative proposals 
and to develop recommendations for consideration by the l a r g e r  
Joint FAA/Industry Group. It was also decided that the working 
group should consist of representatives from the pilot 
associations, representatives from the airlines, and an FAA 
representative. The manufacturers elected not to provide a 
representative for the working group but agreed to provide any 
assistance requested by the group. The following personnel were 
selected as members of the working group. 

Gene Frank- Senior Director, Flight Standards, Northwest Airlines 

Scott Griffith- Noise Representative, Allied Pilots Association 

Tom McBroom- Specialist Flying Engineering, American Airlines . 

Joe Schwind- Deputy Director Air Safety, Air Line PIlots Assoc. 

Don Jones- Flight Manager-Standards, United Airlines 

Bill Phaneuf- Staff Engineer, Air Line Pilots Association 

Larry Taylor- Check Airman and Noise Specialist, America West 
Airlines 

Dick Deeds- Chairman ALPA Noise Committee, Air Line Pilots Assoc. 

Wes Eulet- Assistant Manager, Technical Programs Division, FAA 

SuMarv Of Comments and Alternative Proweals: Attachment 4 
contains all of the written comments concerning the FAA's 
proposed resolutions as well as alternative proposals submitted 
by industry representatives attending the June 19, meeting. The 
following is a brief summary: 



McDonnell Doucrlas: Agreed in concept for the need to establish 
three standard takeoff procedures with reservations about 
requiring automatic cutback and thrust advance systems and 
modified GPWS capabilities for existing fleets. Believes future 
systems can be fully automatic, safe and reliable and provide 
cutback capability for 0% engine-out gradients. Does not support 
action that negates presently approved procedures. Suggests that 
this groups efforts be integrated with the efforts presently 
being formulated by the Aviation Systems Capacity Task Force 
Noise Working Group. 

Fokker Aircraft: Does not disagree with the concepts in the 
FAA's proposed resolution. Offered recommendations concerning 
speed requirements, sequence of thrust and flap selection, 
reduced thrust takeoffs, and the alert eye position. Disagrees 
with the requirement for the pilot flying being able to perform 
the maneuver without assistance. Believes crew coordination 
essential to provide for minimum pilot workloads. Recommends 
that a specific section be developed to address airworthiness 
requirements such as performance, handling qualities, failure 
analysis, etc. and another section dealing with operational test 
and evaluations to make it clear as to whether FAA Flight 
Standards or Airworthiness should be approached for approval. 

Boeinq: Offered an alternative proposal as well as comments and 
recommendations to the FAA's proposal. Recommendations concerned 
speed requirements, initiating altitudes, tying automatic thrust 
recovery systems to Part 25.111 gradients instead of altitude, 
tying automatic thrust cutback systems to altitude for crew 
workload purposes, GPWS requirements, provisions to arm an 
automatic pilot or a flight guidance system, thrust setability, 
aircraft controllability and flight guidance systems. The 
alternative DroDosal contained two primary elements: (1) 
Cutbacks below 1,000 feet AGL and/or below Part 25.111 engine 
inoperative gradients would not be allowed, and ( 2 )  airport noise 
rules based on noise monitors closer than the distance necessary 
fo r  airplanes to become stabilized at cutback power after 
reaching 1,000 feet AGL would not be allowed. Emphasized that 
element (2) would have to be an essential ingredient to the 
viability of the alternative proposal. 

Air Tranawrt Association: Offered no specific comments on the 
FAA's proposed resolution. Instead offered an alternative 
proposal consisting of the following: 

(a) CLOSE-IN (less than 3nm nominal): 

maximum pitch attitude. 

1. Takeoff and climb to 1,000 feet AAE. 
2. Pitch not to be exceed manufacturer's recommended 
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3. A t  1,000 feet reduce thrust to not less than Part 25.111 
engine inoperative climb gradients or 0% gradients for aircraft 
equipped with auto thrust recovery systems. Maintain takeoff 
configuration and V, + 10-20 knots. 

set climb thrust and accelerate while retracting flaps on 
schedule. 
(b) FAR-OUT (beyond 3 miles nominal) 

pitch attitude. 

4. Continue climb at V, + 10-20 knots to 3,000 feet then 

1. Takeoff and climb to 1,500 feet M E .  
2. Pitch not to exceed manufacturers recommended maximum 

3a. HIGH B Y P A S S  ENGINES 

retracting flaps on schedule. 
At 1,500 feet set climb thrust, accelerate to V,, while 

3b. LOW B Y P A S S  ENGINES 
* At 1,500 feet accelerate to V,, while retracting flaps on 

schedule and then set climb thrust. 

climb profile. 
4. Climb at V,, to 3,000 feet AAE and then initiate normal 

ATA emphasizes that Stage I11 aircraft provide the highest level 
of noise technology currently available, consequently, local use 
restrictions should not be permitted to discriminate against any 
aircraft which qualifies as Stage 111. Airports and/or 
communities must not impose noise restrictions which would 
necessitate thrust cutbacks below 1,000 feet. 

First Workinu GrOUR Meeting - The first working group meeting was 
held in Washington, DC on July 24 and 25, 1990. The group 
reviewed in detail the comments and proposals that were submitted 
in response to the FAA's proposal. It was then agreed to discuss 
in detail all facets of the noise abatement vertical profile. To 
ensure an orderly discussion and mutual understandings, the noise 
abatement profile was segmented as follows: 

.. 

(a) Takeoff segment = Brake release to 1st transition. 
(b) First transition segment = Thrust cutback and/or Flap 
retraction. 
{c) Reduced Noise segment = Portion of climb out at reduced 
thrust and/or constrained airspeed. 
Id) Second transition segment = Reestablishment of normal climb 
(thrust, configuration, and/or airspeed). 
(e) Enroute climb segment = Normal climb procedures to altitude. 
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The working group considered the following factors and thelr 
related effects, as appropriate, for each of the segments of the 
takeoff profile. The effects and the interrelationships of these 
effects were discussed in detail as to their impact on the flight 
path, safety of operations, and the noise benefits obtained 
throughout the takeoff profile. 

(a) Max rated takeoff thrust - Reduced thrust takeoff. 
(b) Takeoff rotation rates and techniques. 
(c) Inltial climb pitch attitudes. 
(d) Altitudes to initiate 1st transition segment. 
(e) Flight path (pitch angle) changes. 

- Amounts of change 
- Techniques for performing change - External visual capabilities - Alert eye position - Flightcrew workloads 

- Normal climb gradients - All engine/engine inop - Part 25.111 gradients - All engine/engine inop - 0% gradients - all engine/engine inop 
- Minus gradients - all engine/engine inop 
- Flaps up - Flaps down 
- Turns 
- -  Power reserves 

(f) Flight guidance considerations 
(g) Aircraft performance 

( h )  Thrust reduction and thrust reapplication techniques 
(i) Thrust setability considerations 
Cj) Auto thrust reduction systems - Arming and inhibiting mechanisms. - Pilot single action 
(k) Auto thrust restoration systems 
(1) Crew alerting systems (GPWS) 
(m) Induced failures resulting from power and configuration 
changes, and mode switching. 
(n) Aircraft emergencies 
( 0 1  Aircraft controllability considerations 
( p )  Air traffic see and avoid considerations - TCAS 
(q) Obstacle clearance requirements 
(r) External phenomena - Wake Vortex - Wind Shear - Icing - Turbulence - IMC . 
(s) Navigation and ATC clearance considerations 
( t )  Pilot comfort levels - Pilot performance - Pilot 
distractions 
(u) Passenger comfort. 
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As the group discussed the effects of the above factors for each 
segment of various noise abatement procedures, it became apparent 
that the more a procedure (or factor) diverged from a normal 
takeoff profile, the more critical the effects become with 
respect to safe flight operations. As the procedural diversions 
became greater, the effects tended to compound and become more 
complex. Although the use of automatic systems would appear to 
alleviate thls compounding to a certain extent, the automatics 
themselves introduce a different set of effects and workloads 
associated with monitoring performance of the automatic systems. 
During the first meeting the group did not reach consensus as to 
bhen a particular effect, set of effects, or compounded effects 
adversely impacted safety of operatlons. 

The group also discussed the factors and the related noise relief 
provided during each segment of various noise abatement profiles. 
The group had at its disposal the results of a 1984 FAA test 
conducted with Stage I1 aircraft. The group did not have data 
for Stage I11 aircraft to make comparisons or to understand the 
amount of noise relief provided by Stage I11 aircraft during a 
particular segment of a noise abatement.profile. In general, 
however, the group believed that the noise profiles and 
footprints of Stage I1 and Stage I11 aircraft would be similar in 
shape, but that for any particular segment of the takeoff 
profile, the amount of noise relief might be significantly 
different for the Stage I11 aircraft. Questions continually 
raised k’ere; does a deep thrust cutback in Stage I11 aircraft 
result in noise relief benefits throughout all segments of both 
close-in and distant noise abatement procedures, is the noise 
relief pattern produced by Stage I11 similar to Stage I1 
aircraft, and are the results consistent for various takeoff 
weights? The group believed it needed more information 
concerning these questions before developing recommendations for 
standard close-in and distant noise abatement procedures suitable 
to both Stage I1 and Stage I11 aircraft. The answers to these 
questions are also important when it is understood that the 
objective is to develop standard noise abatement procedures to be 
used routinely at numerous airports and runways nationwide. 

Don Jones-of United Air Lines volunteered to conduct a series of 
Stage I11 test in a UAL 8-737-300 simulator which is outfitted 
with a computerized noise evaluation program. This program 
records aircraft performance parameters and noise levels (SELDB) 
versus distance from brake release. The group agreed upon the 
series of takeoff profiles to be flown in these tests (see 
Attachment 5 ) .  ALPA and APA pilots volunteered to participate in 
the tests. The group agreed to reconvene after the tests were 
completed. 
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Second Workinu GrouD Meetinq: The second working group meeting 
was held in Washington, DC on November 14 through 16, 1990. The 
first part of the meeting was spent reviewing the results of the 
tests conducted in UAL's 8-737-300 (see noise profiles in 
Attachment 5 ) .  Although the UAL data was not displayed in the 
same manner as the 1984 FAA data, it was evident that the 
Stage I11 aircraft were substantially less noisy than Stage I1 
aircraft. It was also evident that a deep thrust reduction in a 
Stage I1 results in a greater proportionate noise reduction as  a 
comparable thrust reduction in a Stage I11 aircraft. The results 
of the tests, however, indicated that although the amounts and 
proportions of noise reduction obtained through deep thrust 
cutbacks were noticeably different, the basic patterns of noise 
reduction between Stage I1 and Stage I11 aircraft were slmilar. 

The group then reviewed past discussions on the factors 
associated with noise abatement procedures and their effects on 
the safety of flight operations. The group concluded that only 
two basic (standard) takeoff noise abatement procedures (one 
close-in and one distant) applicable to all types of turbojet 
aircraft over 75,000 pounds should be adopted. The group 
believes this approach is appropriate because of the dramatic 
changes within the air transportation industry that are 
associated with rapid growth, new technology, and 
airport/airspace. capacity problems. Other reasons include the. 
following: 

1. The rapid influx of new aircraft as well as new and 
different flight guidance and control. systems can and has 
led to significantly different procedures and flightcrew 
workload requirements for each aircraft type. For air 
carriers with mixed fleets, different noise abatement 
procedures for each aircraft type complicates the 
standardization of flightcrew training, makes it difficult 
to overcome ingrained human habit patterns and adversely 
affects retention of flightcrew proficiency. 

2 
f 
f 

. Many air carriers experience rapid turnover of 
lightcrew members from one aircraft type to another and 
rom one flightcrew position to another. This often results 
in flightcrews having a low flight time experience in a 
particular aircraft type or crewmember position. To permit 
different noise abatement procedures between aircraft types 
exacerbates the problems associated with low flight time 
experience and crew pairing for a particular aircraft type. 

During the balance of this meeting, the group began to formulate 
their recommendations and the reasons for those recommendations 
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Third Workinq ROUD Meetinq: The third working group meeting was 
held in Washington DC on December 19, 1990. During this meeting, 
the working group finalized their recommendations and discussed 
options for  the drafting and presentation of the recommendations 
to the larger joint FAA/Industry Noise Abatement Group. The 
recommendations are in Attachment 2. 

.. 
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Report of the Noise Abatement Workins Group of the Air Carrier 
Operations Subcommittee: Aviation Rulemakinq Advisorv Committee 

The Noise Abatement Working Group held its first meeting in 
Washington, D.C. on June 27, 1991. This working group was 
assigned the following task: "Determine close-in (flaps down) 
and distant (flaps up) standard takeoff profiles and prepare 
material for incorporation into an Advisory Circular (these 
profiles were also to provide safe takeoff and initial climb 
performance criteria on a nation-wide basis)." During the first 
meeting, and the second on July 24, 1991, the working group 
reviewed the results of an informal joint FAA/industry task force 
which had previously studied the safety aspects of takeoff noise 
abatement procedures (see enclosure #l). The working group has 
discussed in detail the need for standardization and the 
establishment of minimum performance criteria for noise abatement 
takeoff profiles. The working group believes it has accomplished 
its assigned task and makes the following recommendations. 

1. The minimum performance criteria of enclosure #2 should be 
incorporated into an AC. 

2. The guidelines in enclosure #3  for selection of noise 
abatement takeoff profiles should be formalized. 

3. In the interest of ensuring an orderly transition in the 
adoption of the performance criteria described in enclosure 

# 2 
u c  takeoff noise abatement profiles through air carrier 

M i t  is recommended that the FAA implement subsequent 

Operations Specifications at an appropriate time. In 
addition, at airports where current air carrier operations 
are not compatible with the performance criteria in 

a2 enclosure it is recommended that the FAA coordinate 
wc appropriatzgreements and arrangements with the affected 

airports and, if appropriate, the affected air carriers. 

4 .  Although some preliminary noise assessments have been 
accomplished with data from a B737-300 simulator, more work 
is needed to ensure that a process is available to asses 
whether any proposed takeoff profile does in fact offer 
sufficient noise abatement to justify its use. Accordingly, 
assessments of which departure profile is preferable from 
environmental standpoints, including noise abatement and 
energy conservation, require consideration of aircraft type 
and the variety of airport conditions including the 
locations of affected noise sensitive areas. In the 
interest of developing a method and data base for assessing 
the community noise benefit (or non-benefit) of the noise 
abatement takeoff profiles, it is recommended that the FAA 



5 .  

establish a working to accomplish this activity. 

The group recommends that the FAA assign a working group to 
investigate the possibility of utilizing a flight engineer 
in lieu of an automatic thrust advance system for the 
purpose of defining a minimum cutback thrust level. 

The working group also recommends that the FAA develop 
policy that ensures that operators may not use a normal 
procedure that prescribes the initiation of a power change 
(reduction) before attaining 800 feet AGL. 
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SEP 2'1 1991 

?lr. Willialn W. Edmunds, Jr. 
Chairman, Air Carriar Operations 

Air Line Pilots Association 
Barndon, VA 22070 

Subcommittee 

Dear Hr. Edmunds: 

This is in reference to your August 12 letter in which you transnittad the 
report of the Noise Abatemsnt Takeoff Profiles Wcrking Group--a aart cf the 
Air Carrier Operations Subcommittee of the Aviation Rulemaking Advisory 
Conuni t t ee . 
The subcommittee made five recommendations, four of which the Fsderal Aviatio 
Administration (FAA) accepts provided there are no legal or other r8asons why 
x e  cannot adopt them. However, because sone of the recommended actions canno 
take place until others are completed, we cannot give you a definite time 
frame for completion of action on the recommendations. 

Following are the actions that we will take: 

1. 

2.  

3 .  

4 .  

An Airport Noise Assessment Working Group has been established 
(Recommendation 4 ) .  The working group rill determine noise footprints 
generated by noise abatement departura profiles for use by airports and 
air carriers and perform tests at John Wayne Airport. 

The minimum performance criteria will be incorporated into an advisory 
circular (Recommendation 1). 'Jhile the Airport Noise Asszssment Working 
Group is evaluating the profiles, the FAA will begin to draft the 
advisory circular but will not publish the draft for public comment unti 
there is at least a preliminary assessment from the working group. Afte 
the comment period closes, the comments will be considered and, whera 
appropriate, incorporated into the advisory circular. 

Once the Airport Noise Assessment Working Group has completed its 
assessment, the air carriers, in conjunction with the airport operators, 
will be requested to select those that they plan to follow. The 
individual carriers will formalize the selected takeoff noise abatement 
profiles in their aircraft operating manuals. Takeoff noise abateaint 
profiles will be implemented through air carrier operations 
specifications (Recommendation 3 ) .  

The FAA will formalize the guidelines for selection of standard noise 
abatement departure profilas either in the advisory circular, in FAA 
inspector's handbook material, or in other types of guidance material 
{Recommendation 2 ) .  
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In reference to Recommendation 5, the FAA intends to require the uge of an 
automatic thrust recovery system for cutbacks greater than the engine- 
inoperative climb gradients in B 25.111(c)  ( 3 )  for the foreseeable future. 
Therefors, we do not plan to take any action on this recommendation. 

We at the FAA will "re as quickly as possible to implement the four 
recommendations. However, we urge the Airport Noise Assessment Working Group 
to move at the fastest possible pace through their evaluations and testing so 
that ne can complete the rest of the actions. 

I would like to thank your subcommittee, and particularly the Noise Abatement 
Takeoff Profiles Working Group, for its prompt action on the task that the FAA 
impcsed at the subcommittee's initial meeting on May 24. 

Sincerely. 

Anthony J. Broderick 
Associate Administrator 

for Regulation and Certification 
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AIR LINE PILOTS ASSOCIATION 
535 HERNDON PARKWAY .Z P.O. 8OX 1169 HERNOON, VIRGINIA 22070 (7031 689-2270 

August 12, 1991 

The Honorable James B. Busey 
Administrator 
Federal Aviation Administration 
800 Independence Avenue, SW 
Washington, D.C. 20591-0001 

Subject: Recommendation of the Air Carrier 
Operations Subcommittee 

Dear Admiral Busey: 

The Air Carrier Operations Subcommittee of the Aviation 
Rulemaking Advisory Committee met on July 31, 1991, to discuss 
activities of the subcommittee's three established working 
groups. After s e v e r a l  meetings, the Noise Abatement Working 
Group had completed their assigned task to develop-minimum 
performance criteria for noise abatement departure procedures and 
presented their report to the subcommittee for approval. Working 
group participants, representing a broad spectrum of industry 
interests, did an excellent and timely job of developing their 

. report with its five recommendations. 

The subcommittee discussed the Noise Abatement Working Group 
report and, with one objection, voted to forward them to you for 
immediate action. There are two minority reports attached which 
deal primarily with the timing of the implementation of 
recommendations 1 and 4. 

Recommendation 1 asks that minimum performance criteria contained 
in the working group's report should be incorporated into an  
advisory circular (AC). Recommendation 4 asks that a working 
group be established to assess a number of factors relating to 
noise abatement departure profiles. In anticipation of approval 
of this recommendation, the subcommittee established this new 
industry working group and their activity will be-vital to 
develop a method and database for assessing community noise 
impacts. Their first meeting is scheduled for August 22, 1991, 
in Washington, D.C. 
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Two members of the working group felt that database information 
which is to be developed by the recommended working group would 
be an essential prerequisite for the evaluation of any potential 
AC containing minimum aircraft performance criteria. They felt 
that the publication of the AC for comments should be delayed 
pending the completion of the recommended working group's 
activities. 
reports of the working group report. 

These opinions are stated in the two minority 

After discussion of the working group report, with the minority 
reports, the subcommittee voted to forward the recommendations as 
proposed with the further recommendation to the FAA that 
Recommendation 4 be implemented and a working group be 
established as soon as possible. Initial information generated 
by this new working group will be given to the FAA as soon as 
possible to be published with the AC in the Federal Register to 
assist in the evaluation of the proposed AC. It was the opinion 
of the subcommittee that the publication of the AC should not be 
delayed while waiting for information from the new working group. 

In addition to publishing the draft AC for comments and approving 
the establishment of the additional working group, we ask you to 
impiement the remaining three recommendations of the Noise 
Abatement Working Group in an appropriate format. 

On behalf of the organizations and individua1s.participating in 
the activities of the Air Carrier Operations Subcommittee, we 
thank you for the assistance and support of your staff and the 
opportunity to be a part of this advisory process. 

Sincerely, 

William W. Edmunds, Jr., Chairman 
Air Carrier Operations Subcommittee. 

WWE : jeg 

cc: Air Carrier Operations Subcommittee 



us Department 
of Transportaton 
Federal Aviation 
Administration 

Office of the Administrator 800 Independence Ave , S W 
Washington. 0 C 20591 

Captain Richard Deeds 
6555 Gillis Drive 
San Jose, CA 95120 

Dear Captain Deeds: 

I would like to express my appreciation to you, as working group chairman, 
and to the other members of the Noise Abatement Takeoff Profiles CJorking 
Group for your prompt action on the task assigned to you by the Air Carrier 
Operations Subcommittee of the Aviation Rulemaking Advisory 
Committee (ARAC). 

Working within ARAC is relatively new to all of us. From the beginning, 
however, we realized that the products of ARAC would be only as good as the 
efforts sxpended by the participating individ-Jals and organizations. 
We were extremely gratified to see your excellent recommendations in such 
a short time from the date your working group received its task. We in the 
Federal Aviation Administration will strive to do as well in responding to 
those recommendations. 

Thank you for your support of the ARAC and for a job well done. Ve hope E o  
work wich you again on future ARAC activities. 

Sincere1 7? 

Barry Lambert Harris 
Acting Administrator 


